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ABSTRACT 
O g d e n V a l l e y , i n W e b e r C o u n t y , i s a f a u l t t r o u g h o r g r a b e n . I t i s 
k n o w n a s o n e of t h e " b a c k v a l l e y s " of t h e W a s a t c h R a n g e . C o n s o l i d a t e d 
r o c k s of p r e - T e r t i a r y a g e , u n c o n s o l i d a t e d a n d p o o r l y c o n s o l i d a t e d r o c k s 
of T e r t i a r y a g e , a n d u n c o n s o l i d a t e d r o c k s of Q u a t e r n a r y a g e c o n s t i t u t e 
t h e r o c k s of O g d e n V a l l e y a n d i t s w a t e r s h e d . 
T h e p r e - T e r t i a r y r o c k s a r e e x p o s e d i n t h e m o u n t a i n s s u r r o u n d i n g t h e 
v a l l e y . T h e s e r o c k s r a n g e i n a g e from P r e c a m b r i a n t o l a t e P a l e o z o i c . 
S e v e r a l s t r a t i g r a p h i c g a p s e x c l u d e t h e r o c k s of O r d o v i c i a n , S i l u r i a n , 
m u c h of t h e D e v o n i a n , a n d t h e P e r m i a n s y s t e m s from t h e a r e a . T h e p r e -
T e r t i a r y r o c k s a r e n o t v e r y s i g n i f i c a n t a s w a t e r b e a r e r s i n t h e a r e a . 
T h e T e r t i a r y r o c k s i n c l u d e Kn igh t F o r m a t i o n , N o r w o o d Tuff, a n d 
u p p e r P l i o c e n e ( ? ) F a n g l o m e r a t e a n d r a n g e i n a g e from e a r l y ( ? ) E o c e n e t o 
l a t e P l i o c e n e ( ? ) . M i o c e n e r o c k s a r e m i s s i n g . T h e K n i g h t F o r m a t i o n s u p ­
p l i e s a b o u t 860 a c r e - f e e t of w a t e r a n n u a l l y t o B e n n e t t S p r i n g . The 
N o r w o o d Tuff h a s a l o w p e r m e a b i l i t y a n d a c t s a s a n u n d e r l y i n g c o n f i n i n g b e d 
i n O g d e n V a l l e y . The u p p e r P l i o c e n e ( ? ) F a n g l o m e r a t e i s u n c o n s o l i d a t e d 
and u n s o r t e d . T h e f o r m a t i o n h a s a r e l a t i v e l y l o w p e r m e a b i l i t y ; t h e r e f o r e , 
i t w i l l n o t r e c e i v e m u c h r e c h a r g e f rom p r e c i p i t a t i o n . 
The Q u a t e r n a r y r o c k s i n c l u d e m o r e t h a n 4 0 0 f e e t of u n c o n s o l i d a t e d 
s e d i m e n t s of t h e P l e i s t o c e n e a n d R e c e n t e p o c h s d e p o s i t e d w i t h i n t h e 
g r a b e n . The P l e i s t o c e n e s e d i m e n t s c o n s i s t of p r e - L a k e B o n n e v i l l e a n d 
L a k e B o n n e v i l l e g r a v e l s , s a n d s , s i l t s , a n d c l a y s . T h e R e c e n t d e p o s i t s 
 
 l ,  e er t  I   lt   .  i  
   f   " f  asat  .  
 f rti r  , s li at    s li t   
f  ,  s li t   f t r r   c
t   f     at e rshed . 
 rti r       t i  i  
.      rr. ri    
r l i       i , il i
   i ,   i     .  
     i t  t r    ar .
    i t ,   I 
 1ocene  r t         t
   i    .  t ti  su -
   f t  t  l   tt . 
 ff    i         
         un i t
       ili  theref r ,
       precipit ation . 
  ·      unc i t
  l i t       th
    t   il  a
 i  q    I     deposits
a r e f a n g r a v e l s , f l o o d - p l a i n g r a v e l , s a n d , a n d s i l t , l a n d s l i d e d e p o s i t s , 
and s l o p e w a s h d e p o s i t s . P r e - L a k e B o n n e v i l l e d e p o s i t s i n c l u d e f a n 
g r a v e l s a n d s t r e a m - l a i d d e p o s i t s of g r a v e l , s a n d , s i l t , a n d c l a y ; t h e y 
m a k e u p t h e a r t e s i a n a q u i f e r , w h o s e w a t e r s a r e c o n f i n e d b y t h e o v e r ­
l y i n g s i l t a n d c l a y of t h e A l p i n e F o r m a t i o n of L a k e B o n n e v i l l e a g e a n d b y 
t h e r e l a t i v e l y i m p e r m e a b l e u n d e r l y i n g N o r w o o d Tuff. O v e r l y i n g t h e A l p i n e 
F o r m a t i o n a r e t h e s a n d s a n d g r a v e l s of t h e B o n n e v i l l e F o r m a t i o n w h i c h , 
t o g e t h e r w i t h R e c e n t s a n d s a n d g r a v e l s , c o n t a i n p e r c h e d w a t e r b o d i e s . 
In t h e r e c h a r g e a r e a t h e s e B o n n e v i l l e a n d R e c e n t d e p o s i t s a r e h y d r a u l i c a l l y 
c o n n e c t e d w i t h t h e a r t e s i a n a n d w a t e r - t a b l e a q u i f e r . 
O g d e n V a l l e y i s d r a i n e d b y t h r e e f o r k s of O g d e n R i v e r , a n d t h e f l o w 
of t h i s r i v e r i s r e g u l a t e d b y t h e e a r t h - f i l l d a m w h i c h i m p o u n d s t h e w a t e r 
of P i n e v i e w R e s e r v o i r . 
R e c h a r g e t o t h e g r o u n d - w a t e r r e s e r v o i r s i s b y s e e p a g e from w a t e r w a y s 
and i r r i g a t e d l a n d s , a n d i n f i l t r a t i o n of p r e c i p i t a t i o n . T h e e s t i m a t e d m i n i m u m 
r e c h a r g e i n 1 9 7 0 w a s 3 4 , 3 0 0 a c r e - f e e t . T h e g r e a t e s t c o n t r i b u t i o n t o t h i s 
r e c h a r g e i s from s e e p a g e w a t e r s f rom t h e w a t e r w a y s a n d i r r i g a t e d l a n d . 
D i s c h a r g e f rom t h e g r o u n d - w a t e r r e s e r v o i r s i s b y (1) w e l l s , (2) 
e v a p o t r a n s p i r a t i o n , a n d (3) s p r i n g s . The e s t i m a t e d m i n i m u m d i s c h a r g e i n 
1970 w a s 3 4 , 0 0 0 a c r e - f e e t , of w h i c h 2 0 , 0 0 0 a c r e - f e e t w a s d i s c h a r g e d b y 
e v a p o t r a n s p i r a t i o n . 
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T h e m o s t i m p o r t a n t c a u s e s of w a t e r - l e v e l f l u c t u a t i o n s i n t h e 
a r t e s i a n w e l l s a r e d i s c h a r g e from t h e w e l l s a n d l o a d i n g b y P i n e v i e w 
R e s e r v o i r . 
S i n c e N o v e m b e r 1 9 3 6 , P i n e v i e w R e s e r v o i r h a s c r e a t e d a u n i q u e 
s i t u a t i o n i n O g d e n V a l l e y b y a d d i n g a l o a d o n t h e u n d e r l y i n g a r t e s i a n 
a q u i f e r . T h u s , w i t h a n i n c r e a s e i n t h e s t o r a g e of t h e s u r f a c e r e s e r v o i r , 
t h e a r t e s i a n a q u i f e r i s c o m p r e s s e d a n d t h e w a t e r l e v e l s i n t h e w e l l s 
s t a r t t o r i s e . An i n c r e a s e of a b o u t 4 , 8 0 0 a c r e - f e e t i n t h e s t o r a g e of 
P i n e v i e w R e s e r v o i r c o r r e s p o n d s t o a r i s e of w a t e r l e v e l i n t h e t e s t w e l l , 
(A-6 -2 ) 18 b a b - 1 , of o n e f o o t . 
The c h e m i c a l q u a l i t y of t h e g r o u n d w a t e r i n O g d e n V a l l e y i s g o o d 
and t h e w a t e r i s s u i t a b l e for h o u s e h o l d a n d i r r i g a t i o n p u r p o s e s . T h e 
r e s u l t s of b a c t e r i o l o g i c a l a n a l y s e s of w a t e r s a m p l e s from t e n w e l l s 
i n d i c a t e t h a t t h e w a t e r i n s i x w e l l s i s s a t i s f a c t o r y , b u t t h e w a t e r i n 
four w e l l s a r o u n d E d e n m a y b e c l a s s e d a s u n s a t i s f a c t o r y for d r i n k i n g 
p u r p o s e s . 
T h e a r t e s i a n a q u i f e r i n O g d e n V a l l e y p r o b a b l y c o u l d b e d e v e l o p e d 
f u r t h e r if t h e p r e s e n t u s e r s w o u l d b e w i l l i n g t o a c c e p t a r e d u c t i o n i n p r e s ­
s u r e i n e x c h a n g e for t h e a d d i t i o n a l w a t e r . The w a t e r - t a b l e a q u i f e r p r o b a b l y 
c o u l d b e d e v e l o p e d t o y i e l d f i v e t i m e s i t s p r e s e n t y i e l d of 100 a c r e - f e e t 
p e r y e a r . 
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T h e s e c o n d p h a s e i n c l u d e d t h e f i e l d w o r k s t a r t i n g i n M a y 1 9 7 0 a n d 
e n d i n g i n J u l y 1 9 7 1 . D u r i n g t h i s p h a s e a l l t h e e x i s t i n g w e l l s w e r e 
l o c a t e d o n t o p o g r a p h i c s h e e t s , t w e n t y - t h r e e r e p r e s e n t a t i v e w e l l s w e r e 
s e l e c t e d a n d t h e w a t e r l e v e l s w e r e m e a s u r e d a t m o n t h l y i n t e r v a l s , a 
g e o l o g i c a l f i e l d c h e c k w a s c o n d u c t e d , t h e t y p e s a n d t h e a r e a l e x t e n t of 
t h e v e g e t a t i o n w e r e d e t e r m i n e d , a n d t h e w a t e r s a m p l e s w e r e c o l l e c t e d 
from e l e v e n r e p r e s e n t a t i v e w e l l s fo r c h e m i c a l a n d b a c t e r i o l o g i c a l 
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d e s c r i b e d b y B r o w n , S k o u g s t a d , a n d F i s h m a n i n M e t h o d s for C o l l e c t i o n 
a n d A n a l y s i s of W a t e r S a m p l e s for D i s s o l v e d M i n e r a l s a n d G a s e s : 
T e c h n i q u e s of W a t e r - R e s o u r c e s I n v e s t i g a t i o n s of t h e U n i t e d S t a t e s G e o ­
l o g i c a l S u r v e y , 1 9 7 0 . 
T h e f o u r t h p h a s e i n c l u d e d t h e c o r r e l a t i o n a n d i n t e r p r e t a t i o n of d a t a . 
T h i s r e p o r t d i s c u s s e s t h e s t a t u s of g r o u n d w a t e r a t t h e t i m e of t h e i n v e s ­
t i g a t i o n . C e r t a i n l y t h i s s t a t u s w i l l c h a n g e a s d e v e l o p m e n t p r o c e e d s a n d 
w a t e r u s e b y t h e W e b e r B a s i n P r o j e c t i n c r e a s e s . T h e f e a t u r e s t h a t a r e 
r e l a t e d t o g e o l o g y , h o w e v e r , a r e p e r m a n e n t a n d s u b j e c t t o n e g l i g i b l e 
c h a n g e . 
P r e v i o u s I n v e s t i g a t i o n s 
T h e f i r s t d e t a i l e d i n v e s t i g a t i o n of g e o l o g y a n d g r o u n d - w a t e r 
r e s o u r c e s of O g d e n V a l l e y w a s c o m p l e t e d b y L e g g e t t e a n d T a y l o r i n 
1 9 3 7 . T h e i r r e p o r t i n c l u d e s i n f o r m a t i o n c o n c e r n i n g g e o l o g y , g r o u n d ­
w a t e r c o n d i t i o n s , a n d w e l l s , a n d a l s o c o n t a i n s a m a p s h o w i n g t h e a r e a 
of f l o w i n g w e l l s . In 1 9 4 5 , T h o m a s m a d e a n i n v e s t i g a t i o n of t h e O g d e n 
V a l l e y a r t e s i a n r e s e r v o i r . H i s r e p o r t i s a s e q u e l t o t h e o n e p r e p a r e d b y 
L e g g e t t e a n d T a y l o r , a n d i s b a s e d o n d a t a c o l l e c t e d d u r i n g 1 9 3 2 - 3 4 , 
a u g m e n t e d b y r e c o r d s t h a t h a d b e e n o b t a i n e d ( 1 9 3 5 - 4 0 ) b y t h e U . S . 
G e o l o g i c a l S u r v e y a s p a r t of a S t a t e - w i d e p r o j e c t i n c o - o p e r a t i o n w i t h 
t h e U t a h S t a t e E n g i n e e r . A s e c o n d i n v e s t i g a t i o n b y t h e s a m e a u t h o r i n 
1953 d e s c r i b e s t h e g e o l o g i c a n d h y d r o l o g i c f e a t u r e s of O g d e n V a l l e y . 
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In t h i s o p e n - f i l e r e p o r t , a n e m p h a s i s w a s g i v e n t o t h e f a c t o r s p r o d u c i n g 
f l u c t u a t i o n of w a t e r l e v e l s i n t h e T o w e r w e l l . 
C e r t a i n p h y s i o g r a p h i c a n d s t r u c t u r a l f e a t u r e s of O g d e n V a l l e y h a v e 
b e e n d e s c r i b e d b y G i l b e r t (1928) a n d b y B l a c k w e l d e r ( 1 9 1 0 ) . In 1 9 4 4 , 
E a r d l e y c o n d u c t e d a c o m p r e h e n s i v e r e g i o n a l i n v e s t i g a t i o n , m a p p e d t h e 
n o r t h - c e n t r a l W a s a t c h a r e a , a n d w o r k e d o u t m a n y of t h e c o m p l e x s t r u c ­
t u r a l r e l a t i o n s of t h e r e g i o n . H i s w o r k f u r n i s h e d t h e b a c k g r o u n d fo r s u b ­
s e q u e n t s t u d i e s o n t h e u n c o n s o l i d a t e d s e d i m e n t s of t h e v a l l e y f i l l . L a t e r , 
L o f g r e n , 1955 , d i s c u s s e d t h e T e r t i a r y a n d Q u a t e r n a r y s t r a t i g r a p h y of 
O g d e n V a l l e y . 
S e v e r a l u n p u b l i s h e d M . S . t h e s e s , C o o d y (1957) o n t h e g e o l o g y of 
t h e D u r s t M o u n t a i n - H u n t s v i l l e a r e a , L a r a w a y (1958) o n t h e g e o l o g y of 
t h e S o u t h F o r k of O g d e n R i v e r a r e a , a n d E r i k s s o n (1960) o n t h e g e o l o g y 
of t h e U p p e r O g d e n C a n y o n , g i v e g e o l o g i c i n f o r m a t i o n fo r O g d e n V a l l e y 
a n d i t s v i c i n i t y . T h e s e t h e s e s a l s o c o n t a i n d e t a i l e d g e o l o g i c m a p s of 
r e s p e c t i v e a r e a s . 
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PHYSIOGRAPHY 
O g d e n V a l l e y l i e s w i t h i n t h e G r e a t B a s i n p h y s i o g r a p h i c p r o v i n c e . I t 
i s o n e of t h e " b a c k v a l l e y s " of t h e W a s a t c h R a n g e t h a t h a v e b e e n d e s c r i b ­
ed b y G i l b e r t (1928) a s g r a b e n s , s e p a r a t e d from t h e G r e a t B a s i n f a r t h e r 
w e s t b y t h e h o r s t t h a t h a s f o rmed t h e w e s t e r n f r o n t a l r i d g e of t h e W a s a t c h 
R a n g e . 
T o p o g r a p h y a n d D r a i n a g e 
O g d e n V a l l e y i s e l l i p t i c a l i n s h a p e , m o s t l y f l a t a t a n a v e r a g e e l e ­
v a t i o n of 4 , 9 0 0 f e e t , a n d i s s u r r o u n d e d b y W a s a t c h M o u n t a i n s . The a r e a 
i s d r a i n e d b y t h r e e f o r k s of O g d e n R i v e r . The S o u t h , M i d d l e , a n d N o r t h 
F o r k s of O g d e n R i v e r e n t e r t h e v a l l e y from e a s t , n o r t h e a s t , a n d n o r t h , 
r e s p e c t i v e l y . T h e s e f o r k s d i s c h a r g e i n t o P i n e v i e w R e s e r v o i r a n d t h e e x c e s s 
w a t e r from t h e r e s e r v o i r f l o w s w e s t w a r d t h r o u g h t h e W a s a t c h R a n g e b y w a y 
of O g d e n C a n y o n . S e v e r a l c r e e k s t h a t r i s e i n t h e s u r r o u n d i n g h i l l s j o i n t h e 
major s t r e a m s w i t h i n t h e v a l l e y . 
G i l b e r t ( 1 9 2 8 , p . 57) d e s c r i b e s t h e m o u n t a i n s a s f o l l o w s : 
The p o r t i o n of t h e W a s a t c h R a n g e o p p o s i t e O g d e n V a l l e y h a s t w o 
m e m b e r s d i s t i n g u i s h e d b y t h e i r p h y s i o g r a p h i c h a b i t . The w e s t e r n 
m e m b e r h a s r u g g e d s u m m i t s , w i t h m a n y c r a g s of r e s i s t a n t r o c k s . 
The e a s t e r n m e m b e r h a s r o u n d e d s u m m i t s , a n d i t s e n t i r e s c u l p t u r e 
i s of a m a t u r e or s u b d u e d t y p e . S e v e r a l p e a k s e a s t a n d w e s t of t h e 
v a l l e y r i s e t o m o r e t h a n 8 , 5 0 0 f e e t a b o v e s e a l e v e l or 3 , 5 0 0 f e e t 
a b o v e t h e v a l l e y f l o o r . 
The t h r e e f o r k s of O g d e n R i v e r c u t d e e p a n d n a r r o w c a n y o n s w i t h i n 
t h e r e s i s t a n t P a l e o z o i c t e r r a i n a n d t h e s e c a n y o n s b e c o m e b r o a d e r a s t h e 
s t r e a m s e n t e r t h e v a l l e y . T h e v a l l e y s of M i d d l e a n d S o u t h Fo rk O g d e n 
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R i v e r s r u n a c r o s s g e o l o g i c s t r u c t u r e s a n d t h u s t h e y m a y b e c l a s s e d a s 
" t r a n s v e r s e v a l l e y s " . T h e s t r e a m s h a v e o p e n e d n a r r o w t e r r a c e d v a l l e y s 
i n t h e a l l u v i u m of t h e p l a i n . 
O g d e n C a n y o n i s a n o t h e r e x a m p l e of a t r a n s v e r s e v a l l e y . I t s 
c o u r s e c u t s a c r o s s g e o l o g i c s t r u c t u r e s a n d f o r m s a d e e p a n d s t e e p - s i d e d 
g o r g e . 
T h e m o s t c o m m o n l y e n c o u n t e r e d d r a i n a g e p a t t e r n i s d e n d r i t i c . 
D e n d r i t i c p a t t e r n i s c h a r a c t e r i z e d b y i r r e g u l a r b r a n c h i n g of t r i b u t a r y 
s t r e a m s i n m a n y d i r e c t i o n s a n d a t a l m o s t a n y a n g l e . T h e s e p a t t e r n s a r e 
c o m m o n l y f o r m e d b y M i d d l e a n d S o u t h F o r k O g d e n R i v e r s . T h e y d e v e l o p 
u p o n t h e u n i f o r m P a l e o z o i c r o c k s a n d i m p l y a n o t a b l e l a c k of s t r u c t u r a l 
c o n t r o l . 
A b o u t f i v e m i l e s n o r t h of O g d e n C a n y o n t h e W a s a t c h R a n g e i s d e e p l y 
g r o o v e d b y a c r o s s v a l l e y , N o r t h O g d e n C a n y o n . T h e p i o n e e r t r a i l a n d 
f i r s t w a g o n r o a d from t h e S a l t L a k e p l a i n t o O g d e n V a l l e y f o l l o w e d t h i s 
r o u t e . The s u m m i t l i e s c l o s e t o t h e e a s t e r n f a c e of t h e r a n g e a n d t h e 
p a s s , a s s e e n from e a s t , h a s t h e a p p e a r a n c e of a h a n g i n g v a l l e y . G i l b e r t 
(1928) c o n c l u d e s t h a t t h i s p a s s i s a n " a i r g a p " w h i c h m a r k s t h e c o u r s e of 
a s t r e a m t h a t o n c e c r o s s e d t h e r a n g e from e a s t t o w e s t . 
Land f o r m s 
T h e m a j o r l a n d f o r m s of O g d e n V a l l e y i n c l u d e l a k e t e r r a c e s , r i v e r 
t e r r a c e s , a l l u v i a l f a n s , a n d f a u l t e s c a r p m e n t s . T h e p r o c e s s e s of d e v e l o p -
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merit of t h e s e l a n d f o r m s a r e e r o s i o n a l , d e p o s i t i o n a l , a n d d i a s t r o p h i c . 
D u r i n g t h e l a t e P l e i s t o c e n e e p o c h 1 9 , 7 5 0 s q u a r e m i l e s of w e s t e r n 
U t a h w a s c o v e r e d b y a p l u v i a l l a k e , k n o w n a s L a k e B o n n e v i l l e . T h e 
a l t i t u d e of t h e B o n n e v i l l e s h o r e l i n e i s a b o u t 1 , 0 0 0 f e e t a b o v e G r e a t 
Sa l t L a k e a n d a b o u t 5 , 1 3 5 f e e t a b o v e t h e s e a l e v e l . A c c o r d i n g t o G i l b e r t 
(1890) t h e e a s t e r n s h o r e of t h e m a i n b o d y f o l l o w e d t h e s t e e p b a s e of t h e 
W a s a t c h M o u n t a i n s , w h e r e i t w a s m o d i f i e d b y t h e e s t u a r i e s of Box E l d e r 
C r e e k , O g d e n R i v e r , a n d W e b e r R i v e r . O g d e n C a n y o n w a s o c c u p i e d b y 
a l o n g a n d n a r r o w s t r a i t , c o m m u n i c a t i n g w i t h a b a y s e v e r a l m i l e s b r o a d , 
h e m m e d i n b y m o u n t a i n s . O g d e n V a l l e y c o n t a i n e d a b a y of L a k e B o n n e ­
v i l l e a n d r e t a i n s s o m e of t h e h i g h e r s h o r e t e r r a c e s . T h e l a k e t e r r a c e s 
t h u s fo rmed m a y s t i l l b e o b s e r v e d a t t h e m o u t h s of M i d d l e a n d S o u t h F o r k 
O g d e n R i v e r s a n d a l o n g t h e s o u t h e a s t e r n b o r d e r of t h e v a l l e y . At o t h e r 
p l a c e s t h e l a k e t e r r a c e s a r e p r o b a b l y c o n c e a l e d b y p o s t - L a k e B o n n e v i l l e 
s l o p e w a s h d e p o s i t s . 
D u r i n g t h e P r o v o e p o c h of L a k e B o n n e v i l l e t h e s h o r e l i n e w a s 375 
f e e t l o w e r t h a n t h e B o n n e v i l l e s h o r e l i n e a n d 625 f e e t h i g h e r t h a n t h e 
w a t e r of G r e a t S a l t L a k e . T h e f a l l of t h e l a k e d r a i n e d t h e u p p e r v a l l e y 
( O g d e n V a l l e y ) a n d l e d t o t h e b u i l d i n g of a b r o a d d e l t a j u s t o u t s i d e t h e 
m o u t h of O g d e n C a n y o n ; b u t t h i s d e l t a i s e x c e p t i o n a l t o t h e g e n e r a l r u l e 
i n t h a t i t i s s o m e w h a t b e l o w t h e P r o v o h o r i z o n ( G i l b e r t , 1 8 9 0 , p . 1 6 3 ) . 
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T h e l o w e r p a r t of O g d e n V a l l e y w a s d e g r a d e d d u r i n g t h e P r o v o e p o c h 
of L a k e B o n n e v i l l e . S i n c e t h a t t i m e , t h e s t r e a m s h a v e o p e n e d n a r r o w , 
t e r r a c e d v a l l e y s i n t h e a l l u v i u m of t h e p l a i n . T h e t e r r a c e s a r e g e n e r a l l y 
o n l y a f e w f e e t h i g h , c o m p o s e d of s a n d , s i l t , a n d g r a v e l . 
A l l u v i a l f a n s a r e f o r m e d a t t h e m o u t h s of s m a l l s t r e a m s a s t h e 
h e a v i l y l o a d e d s t r e a m s e m e r g e from h i l l s o r m o u n t a i n s o n t o a l o w l a n d . 
Such f a n s m a y b e o b s e r v e d a t t h e m o u t h s of B r o a d m o u t h C a n y o n , W o l f 
C r e e k , G e e r t s e ' n C a n y o n , S o u t h F o r k O g d e n R i v e r , a n d B a l l y W a t t s C r e e k . 
T h e f a u l t s c a r p s o n t h e e a s t a n d w e s t m a r g i n s of O g d e n V a l l e y a r e 
s o m e w h a t m o d i f i e d b y e r o s i o n . H o w e v e r , a l o n g t h e b a s e of m o u n t a i n 
front w e s t of L i b e r t y , a f a u l t s c a r p c a n b e t r a c e d e a s i l y for s e v e r a l m i l e s . 
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CLIMATE 
The c l i m a t e of O g d e n V a l l e y i s t e m p e r a t e a n d s e m i a r i d . The s u m ­
mers a r e r e l a t i v e l y s h o r t , a n d t e m p e r a t u r e s a r e m o d e r a t e . The m e a n 
a n n u a l t e m p e r a t u r e i s a b o u t 4 4 ° F w i t h r e c o r d e d e x t r e m e s of 3 5 ° F b e l o w 
z e r o and 1 0 4 ° F a b o v e z e r o . T e m p e r a t u r e s b e l o w z e r o a r e c o m m o n d u r i n g 
a co ld w i n t e r , a l t h o u g h p e r i o d s of s e v e r e l y l o w t e m p e r a t u r e s a r e n o t p r o ­
l o n g e d b e c a u s e t h e m o u n t a i n s w a r d off m o s t of t h e i n t e n s e l y c o l d a i r 
m a s s e s . The f r o s t - f r e e g r o w i n g s e a s o n o r d i n a r i l y i n c l u d e s t h e f i v e 
m o n t h s from M a y t h r o u g h S e p t e m b e r . 
W i n d s a r e u s u a l l y l i g h t t o m o d e r a t e , n o r m a l l y r a n g i n g from 7 t o 10 
m i l e s p e r h o u r . The p e r c e n t a g e of s u n s h i n e d u r i n g t h e d a y r a n g e s from 
60 t o 8 0 , and t h e r e l a t i v e h u m i d i t y i s l o w , c o m m o n l y d r o p p i n g b e l o w 30 
p e r c e n t d u r i n g m i d s u m m e r d a y s . The w i n d i n e s s , h i g h p e r c e n t a g e of h o u r s 
of s u n s h i n e , a n d l o w a t m o s p h e r i c h u m i d i t i e s i n t h e s u m m e r t e n d t o p r o ­
mote h i g h r a t e s of e v a p o r a t i o n from w a t e r a n d m o i s t l a n d s u r f a c e s a n d 
h igh r a t e s of t r a n s p i r a t i o n from p l a n t s . 
A v e r a g e a n n u a l p r e c i p i t a t i o n a t P i n e v i e w D a m for t h e p e r i o d 1 9 3 5 - 7 0 
w a s a b o u t 2 8 . 4 9 i n c h e s . The o n l y p r e c i p i t a t i o n s t a t i o n w i t h i n t h e O g d e n 
River d r a i n a g e b a s i n i s a t P i n e v i e w D a m , i n O g d e n C a n y o n a b o u t a m i l e 
b e l o w t h e l o w e r e n d of O g d e n V a l l e y . The r e c o r d b e g a n i n J a n u a r y 1 9 3 5 . 
An e a r l i e r r e c o r d a t H u n t s v i l l e i n t h e s o u t h e a s t p a r t of O g d e n V a l l e y 
c o v e r e d 30 y e a r s of t h e p e r i o d 1895 t o 1 9 3 0 , d u r i n g w h i c h t h e a v e r a g e 
a n n u a l p r e c i p i t a t i o n w a s 2 0 . 4 i n c h e s . A b s e n c e of c o r r e s p o n d e n c e b e t w e e n 
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t h e r e c o r d s of t h e t w o s t a t i o n s m a y b e e x p l a i n e d b y t h e o r o g r a p h i c i n f l u ­
e n c e of t h e W a s a t c h M o u n t a i n s . T h e W a s a t c h M o u n t a i n s g r e a t l y d i s t o r t 
t h e p a t t e r n of p r e c i p i t a t i o n a l o n g t h e p a t h , p r o d u c i n g g r e a t e r p r e c i p i t a t i o n 
w h e r e t h e a i r m a s s e s a r e f o r c e d t o r i s e a n d l e s s p r e c i p i t a t i o n w h e r e t h e 
a i r m a s s e s d r o p d o w n a f t e r p a s s i n g t h e m o u n t a i n s . As a r e s u l t of t h i s 
o r o g r a p h i c i n f l u e n c e , t h e P i n e v i e w D a m s t a t i o n r e c e i v e s c o n s i d e r a b l y 
more p r e c i p i t a t i o n t h a n t h e H u n t s v i l l e s t a t i o n . 
G r a p h s h o w i n g t h e a n n u a l r a t e of p r e c i p i t a t i o n a g a i n s t t i m e i s 
p l o t t e d a s b a r g r a p h , f i g u r e 2 . A n o t h e r t y p e of p l o t , t h e m o v i n g m e a n 
g r a p h , i s a l s o i l l u s t r a t e d b y t h e d a s h e d l i n e o n f i g u r e 2 , i n w h i c h e a c h 
p l o t t e d p o s i t i o n s h o w s t h e m e a n p r e c i p i t a t i o n for t h e t h r e e y e a r s c e n t e r ­
ing on t h e y e a r i n d i c a t e d . In s u c h m o v i n g m e a n g r a p h s t h e m i n o r f l u c t u a ­
t i o n s a r e s m o o t h e d o u t , m a k i n g i t p o s s i b l e t o p i c k o u t c r i t i c a l l o w p e r i o d s 
and t o s t u d y w e t a n d d r y c l i m a t i c v a r i a t i o n s . F i g u r e 2 s h o w s t h a t t h e 
w e t p e r i o d s w e r e c e n t e r e d a r o u n d t h e y e a r s 1 9 3 7 , 1 9 4 1 , 1 9 4 6 , 1 9 5 6 , a n d 
1964 a n d t h e d r y p e r i o d s w e r e c e n t e r e d a r o u n d t h e y e a r s 1 9 3 9 , 1 9 4 3 , 1 9 5 3 , 
1 9 6 0 , a n d 1 9 6 6 . 
T h e c a u s e of p r e c i p i t a t i o n o t h e r t h a n d e w a n d f r o s t i s a d i a b a t i c -
e x p a n s i o n c o o l i n g t h r o u g h l i f t i n g ( B u t l e r , 1 9 5 7 , p . 8 ) . In O g d e n V a l l e y , 
t h i s l i f t i n g o c c u r s b y m e a n s of o r o g r a p h y . T h e p r e d o m i n a n t w e s t e r l y w i n d s 
b r ing m o i s t u r e - l a d e n m a r i t i m e a i r , a n d t h e W a s a t c h M o u n t a i n s l i e a l m o s t 
P e r p e n d i c u l a r t o t h e i n f l o w i n g w i n d s . The a r e a s of h e a v y p r e c i p i t a t i o n 
a r e p r o d u c e d b y t h e m o u n t a i n s l o p e s a c t i n g a l m o s t a s p e r m a n e n t w a r m 
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f ron ta l s u r f a c e s u p w h i c h t h e p r e c i p i t a t i o n - p r o d u c i n g a i r m a s s e s a r e 
d r i v e n b y t h e w e s t e r l i e s . B e t w e e n m o u n t a i n r a n g e s p r e c i p i t a t i o n d e ­
c r e a s e s s h a r p l y a s t h e a i r m a s s e s d e s c e n d from t h e p e a k s t o t h e v a l l e y . 
This d e s c e n t of t h e a i r m a s s e s a l o n g t h e e a s t e r l y s l o p e s i s k n o w n a s 
s u b s i d e n c e a n d h a s t h e e f f e c t of w a r m i n g t h e a i r m a s s i n a f a s h i o n 
s i m i l a r t o t h e c o o l i n g c a u s e d b y a s c e n t (Bruce a n d C l a r k , 1 9 6 9 , p . 1 3 ) . 
M u c h of t h e r a i n a n d s n o w , t h e r e f o r e , f a l l s o n t h e w i n d w a r d s l o p e s 
r a t h e r t h a n o n t h e l e e w a r d s l o p e s a n d t h e v a l l e y f l o o r . 
13 
frontal surfaces up which the precipitation-producin air masses are 
driven by the westerlies. Between mou tain ranges precipitation de-
creases sharply as the air sses descend fro the peaks to the val ey. 
This desc of the air s along the easterl slopes is kno as 
subside and has the eff  o r i the air i a fashion 
si il  t  th  c li  c    ( r  a  , 1 , . 13). 
  t  i   , t , f   t  i  slopes 
r t r t   t  l r  l   t  ll  floor. 
GEOLOGY 
G e o l o g y i s t h e m a j o r f a c t o r c o n t r o l l i n g t h e o c c u r r e n c e , q u a l i t y , 
and a v a i l a b i l i t y of g r o u n d w a t e r i n O g d e n V a l l e y . The g r o u n d - w a t e r 
r e s e r v o i r c o n s i s t s of u n c o n s o l i d a t e d s e d i m e n t s t h a t h a v e b e e n d e p o s i t e d 
in a l a r g e s t r u c t u r a l l y - c o n t r o l l e d b a s i n of c o n s o l i d a t e d r o c k s . T h e t h i c k ­
n e s s of t h e u n c o n s o l i d a t e d r o c k s i s p e r h a p s m o r e t h a n 4 0 0 f e e t . The 
c o n s o l i d a t e d r o c k s of p r e - Q u a t e r n a r y a g e form t h e b o u n d a r i e s of t h e 
g r o u n d - w a t e r b a s i n . T h e u n c o n s o l i d a t e d s e d i m e n t s i n t h e b a s i n c o n t a i n 
t h e g round w a t e r p r e s e n t l y d e v e l o p e d a n d a v a i l a b l e for d e v e l o p m e n t , a n d 
t h e y i n c l u d e m a n y s t r a t a of l o w p e r m e a b i l i t y t h a t c o n f i n e w a t e r i n m o r e 
p e r m e a b l e b e d s , c a u s i n g a r t e s i a n c o n d i t i o n s i n t h e l o w e r p a r t s of t h e 
v a l l e y . 
The l i t h o l o g y of t h e v a r i o u s d e p o s i t s l a r g e l y d e t e r m i n e s t h e a r e a s 
of r e c h a r g e a n d of n a t u r a l d i s c h a r g e of g r o u n d w a t e r . L i t h o l o g y a l s o 
d e t e r m i n e s t h e y i e l d of t h e a q u i f e r s a n d t h e d e p t h t o w h i c h d e v e l o p m e n t 
of g round w a t e r i s p r e s e n t l y f e a s i b l e , a n d i t i s a n i m p o r t a n t d e t e r m i n a n t 
of t h e c h e m i c a l q u a l i t y of g r o u n d w a t e r w i t h i n t h e b a s i n . 
R o c k s a n d T h e i r W a t e r - B e a r i n g P r o p e r t i e s 
The r o c k s i n O g d e n V a l l e y a n d i t s w a t e r s h e d w e r e d i v i d e d i n t o 
t h r e e p r i n c i p a l g r o u p s - c o n s o l i d a t e d r o c k s of p r e - T e r t i a r y a g e , u n c o n ­
s o l i d a t e d a n d p o o r l y c o n s o l i d a t e d r o c k s of T e r t i a r y a g e , a n d u n c o n s o l i d a t e d 
r o c k s of Q u a t e r n a r y a g e . 
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R o c k s of p r e - T e r t i a r y Age 
The p r e - T e r t i a r y r o c k s of O g d e n V a l l e y a r e e x p o s e d i n t h e m o u n ­
t a i n s s u r r o u n d i n g t h e v a l l e y ( P l a t e 1 ) . T h e s e r o c k s r a n g e i n a g e from 
P r e c a m b r i a n t o l a t e P a l e o z o i c . S e v e r a l m a j o r s t r a t i g r a p h i c g a p s i n t e r r u p t 
t h e s e q u e n c e of t h e e x p o s e d r o c k s . In g e n e r a l , t h e s e g a p s e x c l u d e from 
t h e a r e a t h e O r d o v i c i a n , S i l u r i a n , m u c h of t h e D e v o n i a n , a n d t h e P e r m i a n 
s y s t e m s of t h e P a l e o z o i c e r a . T a b l e 1 i s a g e n e r a l i z e d s t r a t i g r a p h i c 
c o l u m n of a l l t h e r o c k s i n a n d a d j a c e n t t o O g d e n V a l l e y . 
The o l d e s t r o c k s t h a t c r o p o u t i n t h e s u r r o u n d i n g m o u n t a i n s a r e a 
t h i c k s e r i e s of P r e c a m b r i a n m e t a m o r p h i c r o c k s . T h e s e r o c k s c o n s t i t u t e 
par t of t h e e a s t e r n , n o r t h e r n , a n d w e s t e r n b o u n d a r y of t h e g r o u n d - w a t e r 
b a s i n . 
D u r i n g s p r i n g r u n o f f , s o m e w a t e r m a y e n t e r t h e s e r o c k s t h r o u g h 
f r a c t u r e s , j o i n t s , a n d b e d d i n g p l a n e s . A s m a l l p a r t of t h i s w a t e r p r o b a b l y 
m o v e s g r a d u a l l y d o w n w a r d a n d f i n d s i t s w a y i n t o t h e s a n d a n d g r a v e l 
a q u i f e r s a l o n g t h e w e s t e r n m o u n t a i n f ron t w h e r e t h e b e d s d i p t o w a r d t h e 
v a l l e y . 
R o c k s of P a l e o z o i c a g e c r o p o u t a l o n g O g d e n C a n y o n a m i l e w e s t of 
P i n e v i e w D a m , o n b o t h s i d e s of t h e S o u t h F o r k O g d e n R i v e r b e t w e e n 
M a g p i e C a n y o n a n d C o b b l e C r e e k , a n d a b o u t t w o m i l e s s o u t h of M o n a s t e r y 
b e t w e e n B a l l y W a t t s C r e e k a n d S h e e p H e r d C r e e k . T h e o u t c r o p s a l o n g t h e 
South Fork O g d e n R i v e r a r e l a r g e e n o u g h t o r e c e i v e a p p r e c i a b l e r e c h a r g e l a r g e l y 
from s n o w m e l t . P a r t of t h i s r e c h a r g e w a t e r p r o b a b l y p r o v i d e s a b a s e f l o w 
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I Thickness, description, distribution, and water-bearing properties of rocks exposed ir. Ogden VaUey and its watershed. 
>3- Coody, 195'/; Fardley, 1944; Eriksson, 1960; Laraway, 1958; Lofgren, 1955; and Veatch, 1907. 
Era 
System 




(ft) Description Distribution Water-Bearing Properties 
Quaternary 
Recent Fan graveis, flood-plain gravel, sand, and silt, slope 
•ash deposits, and land slide deposits. 
best exposures are located 
along the northern parts of the valley. 
Probably wil  yield water in 
moderate quantities Yield ' limited mostly by the thick­
ness of the deposit.-. 
• fBonnevile L w e





Mostly Lacustrine sand and gravel. Poorly to moderately 
sorted. 
Lacustrine silt. Sorting is ex­
cellent. Shows varving. 
Constitutes part of the valley fill below 5,135 ft. 
Local perched water bodies 
abovn confining layer. Forms the confining bed of the 
artesian aquifer. 
Pleistocene Pre-Lake Bonnevile Deposits 
300 Fan gravels. Interfingered lenses of fine-grained sedi­
ments within the gravel. Mostiy horizontally bedded. Wel sorted. 
Constitutes part of the valey fill. Most wels in the Artesian Park area obtain water from the gravel and sand deposits 





Upper Upper Pliocene(T) 
Fanjilomerate 
300-800 Unconsolidated, poorly sorted boulder fargK-n.-rate. Qu.-rt-
zitic boulders of Precambrian 
and Cambrian age are pre­dominant. Weathers to sur­faces of botddery soil. 
Forms low ridges. Crops out 
northeast and south of Ogden Valley. 
It has a relatively low per­





Lower Oligocene Norwood Tuff 400-800 Light-colored to white tuff. Well-stratified and lithified. Persistent bedding suggests fluviatile-iacusmne deposi­tion. Lenses of volcanic con­glomerate not uncommon. Weathers to white rolling hills. Permeamlity is low. 
Forms a ridge between Ogden 
and Morgan Valleys. Consti­tutes a major part of the 
eastern, western, and south­
ern boundary of Ogdsn Valley. „ 
Acts as an underlying confin­ing belt to hold water in the 
valey fill. Supplies water of good quality to hawtins 




Lowci <?) Eocene Knight Formation 
j 
Coarse, red, cliff-making con- i Constitutes a smal part of glomerate. Well-rounded j the southeastern valley boulders, ch«riy Precambnan boundary. 
and Paleozoic quarliite, ! 
embedded in fine-grained red | 
matrix. Crude, massive f bidding, with widespread j 
uniformity. 










_ | Beirdneau g.S Member 





Meuiu  gray, finely crystal­line Imvsrone, tan to red 
sandstone, asid purpie to olive 
•bale. 
Light gray, i hits-beddsd, highly jointed quartzites and dark gray to black, thin-bedded, finely crystalline da-omits. 
Thin-bedded, slightly argilla­
ceous. Claris biuc iimctone. 
Gray, coarsely erystaiUne, 
massive dolomite in upper parts, thin-bedded, gray, 
medium-crystalline limestone in lower. Fossils are common. / 
• • 
Crops cut principally near head of Ogden Canyon, Smal 
outcrops located 1.5 mile > sot;th of Monastery. 




ic Devonian UOO 
Buff-weathering sandstones, j Intercalated with dolomite j 
ana limestone a; the bottom, j Crops out only in Ogden j Canyon. Black dolomite and lime­
stone. Fossils are abundant, j 
1 
Probably will yield some 
water. O-lcfcp areas of both 




















Basal unit is a dark limestone,"*' banded with mudstone and beds of oolitic and pisolitic limestone. Da;k gray and 
crystalline dolomite member. Tan to olive shales inter-bedded with carbonate units. 
Medium to dark gray Hme-
stonc, commonly oolitic. 
Brown to olive green upper 
and lower shale members, ami 
the middle limestone 
member-Basal, black arenaceous dolo­
mite, gray limestone, and green shale. Shale member 
contains fossils. 
i Butt, yellow, and psn'c quartz ite. 
Small exposures along the > South Fork Ogden River. 
Crops out prir.iipafly tear 
mouth of South Fork Ogden River. 
Outcrops arc large enough to 
receive appreciable recharjre. Onlv one spnn^  issue-; from Brigbar.i Quartzite and its yield is not known. The out­
crops are not in a favorable geographic position to supply 




h~—— ' •'•• | Predominantly purplish and 
rusty-weathering quarteitc 
sandstones, 
AiKosites and pnyllites inter-bedded with gray to green io purple quartzites. 
, _ 
Crops out in the mountain 
mass east, north, and west of Ogden Valley. 
May contain some water 
within die fissures, joints, aid 
other openings and' may 
recharge grou rid-Water 
aquifers along the western 
mountain front. 
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for S o u t h Fork O g d e n R i v e r a n d p a r t m a y g r a d u a l l y m o v e d o w n w a r d a n d 
form s m a l l a q u i f e r s a t t h e s u b s u r f a c e . O n l y o n e s p r i n g i s s u e s from 
Brigham Q u a r t z i t e b u t i t s y i e l d i s n o t k n o w n . 
R o c k s of T e r t i a r y Age 
M u c h of t h e e a s t e r n , w e s t e r n , a n d s o u t h e r n b o u n d a r y of O g d e n 
Va l l ey c o n s i s t s of r o c k s of T e r t i a r y a g e . T h e s e r o c k s i n c l u d e Kn igh t 
F o r m a t i o n , N o r w o o d Tuff, a n d u p p e r P l i o c e n e ( ? ) F a n g l o m e r a t e a n d r a n g e 
in a g e from e a r l y ( ? ) E o c e n e t o l a t e P l i o c e n e , ? ) . M i o c e n e r o c k s a r e 
m i s s i n g . 
O v e r l y i n g t h e s t e e p l y d i p p i n g P a l e o z o i c s e r i e s e a s t of O g d e n V a l l e y , 
h o r i z o n t a l l y b e d d e d c o n g l o m e r a t e s d o m i n a t e t h e l a n d s c a p e . T h e s e c o n ­
g l o m e r a t e s w e r e n a m e d Kn igh t F o r m a t i o n b y V e a t c h (1907) for e x p o s u r e s 
n e a r Knight S t a t i o n , W y o m i n g . T h i s 1 , 2 0 0 - f o o t - t h i c k f o r m a t i o n c o n s i s t s 
of w e l l - r o u n d e d q u a r t z i t e b o u l d e r s e m b e d d e d w i t h i n a m a t r i x of f i n e ­
g r a i n e d r e d s e d i m e n t s . T h e l o g of t h e w e l l , ( A - 6 - 1 ) 23 c a a , 
(f ig. 3) i n d i c a t e t h a t t h e f o r m a t i o n c o n s i s t s of a l t e r n a t i n g l a y e r s of s a n d ­
s t o n e , c o n g l o m e r a t e , a n d s i l t s t o n e o r s h a l e . C o o d y ( 1 9 5 7 , p . 29) r e p o r t s 
t h a t t h e c o n g l o m e r a t e c o n t a i n s b o u l d e r s a s m u c h a s 8 f e e t i n d i a m e t e r . 
The f o r m a t i o n i s g e n e r a l l y l i g h t l y t o f i r m l y c e m e n t e d a n d t h e b o u l d e r s 
a re e a s i l y r e m o v e d from t h e m a t r i x . A l o o s e b o u l d e r y s u r f a c e i s e v e r y ­
w h e r e p r e s e n t a n d t h e f o r m a t i o n i s g e n e r a l l y c o v e r e d b y a t h i n a n d p e r ­
m e a b l e b l a n k e t of r e d s o i l . B e c a u s e of i t s s o i l c o v e r a n d e x t e n s i v e o u t ­
c r o p s , t h e f o r m a t i o n m a y r e c e i v e a p p r e c i a b l e r e c h a r g e . The Kn igh t 
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F o r m a t i o n y i e l d s w a t e r of u n k n o w n q u a n t i t i e s t o s e v e r a l s p r i n g s b u t o n e 
s p r i n g / B e n n e t t s p r i n g , d i s c h a r g e s a b o u t 8 6 0 a c r e - f e e t of w a t e r a n n u a l l y . 
The q u a l i t y of t h i s w a t e r i s c o n s i d e r e d t o b e g o o d ( s e e t a b l e 1 6 ) . 
The N o r w o o d Tuff c o m p o s e s t h e e n t i r e m a s s of t h e l o w h i l l s s e p a r a t ­
ing O g d e n V a l l e y from M o r g a n V a l l e y ( l o c a t e d 7 m i l e s s o u t h of O g d e n 
V a l l e y ) . I t c o n s i s t s of a s e q u e n c e of d e f o r m e d b e d s c h i e f l y of v o l c a n i c 
d e t r i t u s , and i s c o n s i d e r a b l y y o u n g e r t h a n t h e K n i g h t F o r m a t i o n ( L o f g r e n , 
1 9 5 5 , p . 7 5 ) . The s a m e u n i t a l s o d e f i n e s t h e n o r t h e a s t e r n a n d p a r t s of t h e 
w e s t e r n b o u n d a r y of O g d e n V a l l e y . T h e tuff w a s n a m e d b y E a r d l e y (1944) 
for Norwood C a n y o n i n M o r g a n V a l l e y , w h e r e i t i s w e l l e x p o s e d . T h e 
Norwood Tuff i s a w e l l s t r a t i f i e d a n d w e l l - t o - p o o r l y i n d u r a t e d l i g h t - c o l o r e d 
tuff, w h i c h c o n s i s t s of i n t e r b e d d e d l a y e r s of tu f f , s a n d s t o n e , a n d v o l c a n i c 
a g g l o m e r a t e ( f i g . 3 ) . I t p r o b a b l y c o n s t i t u t e s t h e l a r g e s t p a r t of t h e b e d ­
rock of O g d e n V a l l e y . I t h a s l o w p e r m e a b i l i t y a n d t h u s i t p r o b a b l y a c t s a s 
an u n d e r l y i n g c o n f i n i n g b e d t o h o l d w a t e r i n t h e v a l l e y f i l l . H a w k i n s 
Spr ings i s s u e from t h e p o r o u s b e d s of t h e f o r m a t i o n a n d y i e l d w a t e r of g o o d 
q u a l i t y . 
The u p p e r P l i o c e n e ( ? ) F a n g l o m e r a t e w a s r e c o g n i z e d i n t h e M o r g a n 
a r e a b y E g b e r t (1954) a n d S c h i c k ( 1 9 5 5 ) , a n d w a s a l s o r e c o g n i z e d i n t h e 
v i c i n i t y of H u n t s v i l l e b y L o f g r e n ( 1 9 5 5 ) . T h i s f o r m a t i o n c r o p s o u t i n t h e 
n o r t h e r n and s o u t h e r n p a r t of O g d e n V a l l e y . I t i s u n c o n s o l i d a t e d a n d 
u n s o r t e d t h r o u g h o u t i t s o b s e r v e d t h i c k n e s s . Q u a r t z i t i c b o u l d e r s of P r e -
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c a m b r i a n a n d C a m b r i a n a g e p r e d o m i n a t e . T h e f o r m a t i o n h a s a r e l a t i v e l y 
l o w p e r m e a b i l i t y t h e r e f o r e , i t w i l l n o t r e c e i v e . m u c h r e c h a r g e . 
R o c k s of Q u a t e r n a r y Age 
The Q u a t e r n a r y r o c k s i n c l u d e t h e u n c o n s o l i d a t e d s e d i m e n t s of t h e 
P l e i s t o c e n e a n d R e c e n t e p o c h s . T h e P l e i s t o c e n e s e d i m e n t s c o n s i s t of 
t h e p r e - L a k e B o n n e v i l l e a l l u v i a l g r a v e l s a n d s a n d s a n d L a k e B o n n e v i l l e 
g r a v e l s , s a n d s , s i l t s , a n d c l a y s . All t h e s e s e d i m e n t s w e r e d e r i v e d 
from t h e s u r r o u n d i n g w a t e r s h e d a n d d e p o s i t e d w i t h i n t h e v a l l e y t r o u g h . 
The R e c e n t d e p o s i t s a r e f a n g r a v e l s , f l o o d - p l a i n g r a v e l , s a n d , a n d s i l t , 
s l o p e w a s h d e p o s i t s , a n d l a n d s l i d e d e p o s i t s t h a t h a v e m o v e d d o w n s l o p e 
in to t h e v a l l e y t r o u g h from t h e s u r r o u n d i n g m o u n t a i n s . F r o m t h e a v a i l ­
ab l e w e l l l o g s i t i s e s t i m a t e d t h a t t h e s e s e d i m e n t s a r e m o r e t h a n 4 0 0 f e e t 
t h i c k . 
The a c c u m u l a t i o n of m o r e t h a n 300 f e e t of t h e s e s e d i m e n t s b e l o w 
t h e b e d r o c k o u t l e t of t h e v a l l e y i n d i c a t e s t h a t t h e s e s e d i m e n t s w e r e 
d e p o s i t e d w i t h i n a g r a b e n . O g d e n V a l l e y i s s i m i l a r i n m a n y r e s p e c t s t o 
o the r s t r u c t u r a l " b a c k v a l l e y s " e a s t of t h e W a s a t c h F r o n t . E a r d l e y (1955) 
s u g g e s t e d l a r g e - s c a l e b l o c k f a u l t i n g i n M o r g a n a n d C a c h e V a l l e y s . T h i s 
fau l t ing s t a r t e d i n l a t e P l i o c e n e t i m e , a n d t h e d o w n t h r o w n b l o c k s r e m a i n e d 
t he l o c a l e of s e d i m e n t a t i o n a l l d u r i n g t h e P l e i s t o c e n e a n d e v e n t o t h e 
p r e s e n t . The s a m e b l o c k f a u l t i n g p r o b a b l y c r e a t e d t h e g r a b e n i n O g d e n 
Val ley i n w h i c h m o r e t h a n 4 0 0 f e e t of Q u a t e r n a r y s e d i m e n t s w e r e d e p o s i t e d . 
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The e v e n t s t h a t r e s u l t e d i n t h e f i l l i n g of t h e l o w e r p a r t s of t h e f a u l t 
t rough a r e n o t k n o w n i n d e t a i l . I t i s , h o w e v e r , r e a s o n a b l e t o a s s u m e t h a t 
dur ing t h e d r y p e r i o d s a l l u v i u m w a s d e p o s i t e d b y s t r e a m s e n t e r i n g t h e 
v a l l e y and d u r i n g t h e w e t p e r i o d s t h e v a l l e y p r o b a b l y c o n t a i n e d a p r e -
Lake B o n n e v i l l e P l e i s t o c e n e L a k e . D u r i n g t h e l a t e P l e i s t o c e n e e p o c h a 
p luv ia l l a k e , c o m m o n l y k n o w n a s L a k e B o n n e v i l l e , w a s f o r m e d i n G r e a t 
Salt Lake V a l l e y . An a rm of L a k e B o n n e v i l l e e x t e n d e d i n t o O g d e n V a l l e y , 
and t h e d e p o s i t s l a i d d o w n i n t h a t a rm form m u c h of t h e u p p e r 100 f e e t o r 
more of t h e v a l l e y f i l l . 
P r e - L a k e B o n n e v i l l e D e p o s i t s ( P l e i s t o c e n e ) 
P r e - L a k e B o n n e v i l l e d e p o s i t s i n c l u d e f a n g r a v e l s a n d s t r e a m - l a i d 
g r a v e l s , s a n d , s i l t , a n d c l a y . In t h e f o o t h i l l s a l o n g t h e e a s t s i d e of t h e 
v a l l e y a n a l l u v i a l f a n d e p o s i t e d a t t h e m o u t h of G e e r t s e n C r e e k c o n s i s t s 
of b o u l d e r s , p e b b l e s , a n d l o c a l l y s a n d . B e d d i n g i s g e n e r a l l y w e a k t o 
o b s c u r e , s o r t i n g f a i r t o v e r y p o o r , a n d t h e g r a v e l a n g u l a r t o s u b r o u n d e d . 
The fan g r a v e l i s o b v i o u s l y t h e r e s u l t of d e p o s i t i o n b y a s t r e a m s u b j e c t t o 
h e a v y f l o o d s . S o m e of t h e d e p o s i t s s h o w b e t t e r b e d d i n g a n d t h u s s u g g e s t 
d e p o s i t i o n b y n o n f l o o d i n g s t r e a m s . T h e f a n i s o l d e r t h a n L a k e B o n n e v i l l e 
for t h e h i g h - w a t e r m a r k of t h e l a k e i s i m p r e s s e d o n i t , a n d t h e l a k e 
d e p o s i t s o v e r l a p t h e f a n . 
The g r a v e l , s a n d , s i l t , a n d c l a y o b s e r v e d n o r t h of L i b e r t y w e r e 
Probab ly d e p o s i t e d b y N o r t h F o r k O g d e n R i v e r p r i o r t o t h e i n v a s i o n of 
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Particle Diameter in Millimeters 
F i g u r e 4 . G r a i n - s i z e a c c u m u l a t i o n c u r v e of s o i l s a m p l e s 
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ll t  fr   a ll e . 
Location 
(A-5-1) 12 abd 
(A-7·1) 7 dda 
(A -7-1)35 dcd 
(A-6-2)2 1 ace 
' 0 
Classification 
Gravelly silty sand 
Gravelly c1ay· sand 
Gravelly silty sand 





Ogden V a l l e y b y L a k e B o n n e v i l l e . T h e g r a v e l s a r e h o r i z o n t a l l y b e d d e d a n d 
c o n s i s t of a m i x t u r e of b o u l d e r s , c o b b l e s , p e b b l e s , g r a n u l e s , a n d m a t e r ­
i a l s of s a n d a n d s i l t s i z e . T h e p e b b l e s a r e g e n e r a l l y s u b r o u n d e d t o 
r o u n d e d a n d t h e c o a r s e r c o m p o n e n t s a r e m o s t l y s u b a n g u l a r . C u r v e n o . 2 
in f igure 4 r e p r e s e n t s t h e g r a i n - s i z e a c c u m u l a t i o n c u r v e of a g r a v e l 
s a m p l e c o l l e c t e d from i f m i l e n o r t h of L i b e r t y . T h e r e s u l t s of m e c h a n i c a l 
a n a l y s e s i n d i c a t e t h a t t h e s e d i m e n t c o n s i s t s of 3 5 % g r a v e l , 28% s a n d , 
1 9 . 5 % s i l t , a n d 1 7 . 5 % c l a y . S a m p l e n o . 3 i n f i g u r e 4 w a s c o l l e c t e d 
3 /4 m i l e e a s t of E d e n . T h e h a n d a u g e r f i r s t p e n e t r a t e d a 3 - f o o t - t h i c k 
b l u i s h c l a y l a y e r a n d t h e n a s a t u r a t e d g r a v e l s e q u e n c e . T h e c l a y 
l a y e r p r o b a b l y b e l o n g s t o t h e L a k e B o n n e v i l l e g r o u p a n d t h e g r a v e l i s 
p r o b a b l y p r e - L a k e B o n n e v i l l e . T h e m e c h a n i c a l a n a l y s e s of t h e g r a v e l 
s a m p l e o b t a i n e d b e t w e e n t h e d e p t h s of 3 a n d 5 f e e t i n d i c a t e t h a t t h e 
s a m p l e c o n s i s t s of 4 3 . 6 % g r a v e l , 3 4 . 4 % s a n d , 1 1 . 6 % s i l t , a n d 1 0 . 4 % 
c l a y . 
P l e i s t o c e n e p r e - L a k e B o n n e v i l l e d e p o s i t s u n d e r O g d e n V a l l e y a r e 
s e v e r a l h u n d r e d f e e t t h i c k . T h e s e d e p o s i t s h a v e b e e n p e n e t r a t e d b y 
s e v e r a l d e e p w e l l s . F rom t h e l o g s of w e l l s i t i s i n f e r r e d t h a t t h e t o p of 
t he p r e - L a k e B o n n e v i l l e d e p o s i t s i s c o m m o n l y from 70 t o 150 f e e t b e l o w 
the l and s u r f a c e . The l o g of w e l l , ( A - 6 - 1 ) 14 b b a - 1 , i n f i g u r e 5 , i n d i ­
c a t e s t h a t t h e t o p of p r e - L a k e B o n n e v i l l e d e p o s i t s i s a b o u t 100 f e e t b e l o w 
the s u r f a c e a n d t h a t t h e i r t h i c k n e s s i s a b o u t 3 2 0 f e e t . T h e w e l l a l s o 
P e n e t r a t e s a t h i c k c l a y d e p o s i t w h i c h r e p r e s e n t s t h e A l p i n e F o r m a t i o n . 
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Horizontal Scale, in Miles 
EXPLANATION 
G ravel 
Gravel + Sand 
- A T I | Gravel + Clay 
Sand 




F igure 5 . G e n e r a l i z e d g e o l o g i c a l c r o s s - s e c t i o n a c r o s s O g d e n V a l l e y , 
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A c l e a n w e l l - s o r t e d g r a v e l m a r k s t h e t o p of t h e p r e - L a k e B o n n e v i l l e 
d e p o s i t s / w h i c h c o n s t i t u t e t h e p r i n c i p a l a r t e s i a n a q u i f e r i n t h e l o w e r 
p a r t s of O g d e n V a l l e y . M o s t w e l l s i n t h e A r t e s i a n P a r k a r e a o b t a i n w a t e r 
from t h e u p p e r m o s t p r e - L a k e B o n n e v i l l e g r a v e l , for w h i c h t h e o v e r l y i n g 
Alpine F o r m a t i o n f o r m s t h e c o n f i n i n g l a y e r . 
Some i n t e r f i n g e r e d l e n s e s of f i n e - g r a i n e d s e d i m e n t s w i t h i n t h e 
g r a v e l a r e h o r i z o n t a l l y b e d d e d a n d w e l l s o r t e d , a n d s u g g e s t l a c u s t r i n e 
s e d i m e n t a t i o n . A l t h o u g h s e v e r a l of t h e s e l e n s e s of s i l t a n d c l a y form 
conf in ing b e d s w i t h i n t h e g r a v e l , t h e s e l e n s e s a r e n o t of w i d e e x t e n t , a n d 
t h e e n t i r e s y s t e m b e h a v e s h y d r a u l i c a l l y a s a s i n g l e a q u i f e r ( L o f g r e n , 
1 9 5 5 , p . 8 0 ) . 
Lake B o n n e v i l l e D e p o s i t s 
L a k e B o n n e v i l l e , t h e l a s t of t h e g r e a t P l e i s t o c e n e l a k e s t h a t f l o o d e d 
Ogden V a l l e y , c o v e r e d a l m o s t 2 0 , 0 0 0 s q u a r e m i l e s i n w e s t e r n U t a h a n d 
had a m a x i m u m d e p t h of a b o u t 1 , 0 0 0 f e e t . T h e d e p o s i t s t h a t w e r e l a i d 
down in L a k e B o n n e v i l l e w e r e d i v i d e d i n t o t h r e e f o r m a t i o n s b y H u n t ( 1 9 5 3 , 
P . 1 7 ) , e a c h of w h i c h r e p r e s e n t s a d i f f e r e n t s t a g e i n t h e h i s t o r y of t h e 
old l a k e . T h e s e a r e t h e A l p i n e , B o n n e v i l l e , a n d P r o v o F o r m a t i o n s , of t h e 
Lake B o n n e v i l l e G r o u p , a n d t h e y c o r r e s p o n d r e s p e c t i v e l y t o w h a t G i l b e r t 
(1890) r e f e r r e d t o a s t h e I n t e r m e d i a t e , B o n n e v i l l e , a n d P r o v o s t a g e s of 
t h e l a k e . Around G r e a t S a l t L a k e , G i l b e r t r e c o g n i z e d a f o u r t h s t a g e t h a t 
h e n a m e d t h e S t a n s b u r y . T h i s i s t h e y o u n g e s t s t a g e a n d r e p r e s e n t s a 
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l ake l e v e l l o w e r t h a n t h e o t h e r t h r e e . T h e d e p o s i t s of P r o v o a n d S t a n s -
bury s t a g e s w e r e d e p o s i t e d o n l y a t e l e v a t i o n s b e l o w t h e l o w e s t p o i n t i n 
Ogden V a l l e y a n d h e n c e d o n o t o c c u r i n t h e r e . 
Alpine F o r m a t i o n . O l d e s t of t h e L a k e B o n n e v i l l e G r o u p i s t h e A l p i n e 
F o r m a t i o n , w h i c h w a s d e p o s i t e d w h i l e t h e l a k e w a s a t t h e 5 , 1 0 0 - f o o t 
l e v e l . T y p i c a l l y , t h e A l p i n e F o r m a t i o n c o n t a i n s a h i g h p r o p o r t i o n of f i n e -
t e x t u r e d s e d i m e n t s , m o s t l y s i l t . S o r t i n g i s e x c e l l e n t ; t h e b e d d i n g i s v e r y 
d i s t i n c t and i n t h e f i n e r - g r a i n e d s e d i m e n t s i n d i v i d u a l b e d s c o m m o n l y a r e 
on ly a f r a c t i o n of a n i n c h t h i c k . 
In t h e i n t e r i o r of t h e v a l l e y t h e f o r m a t i o n t h i c k e n s w e s t w a r d from 
about 5 t o 10 f e e t t o a b o u t 100 f e e t . T h e s i l t a n d c l a y m e m b e r of t h e 
Alpine F o r m a t i o n i s of g r e a t i m p o r t a n c e t o t h e g r o u n d w a t e r i n O g d e n 
V a l l e y , b e c a u s e i t i s t h e c o n f i n i n g b e d t h a t p r o d u c e s t h e a r t e s i a n c o n d i ­
t i o n . The m e m b e r i s t h i n l y a n d e v e n l y b e d d e d . I n d i v i d u a l b e d s r a n g e 
from 1/8 t o 2 i n c h e s i n t h i c k n e s s a n d p r i n c i p a l l y c o n s i s t of s i l t a n d c l a y 
wi th s p a r s e s a n d a n d f i n e g r a v e l i n a l t e r n a t i n g l a y e r s . 
In p l a c e s t h e r e a r e t h e l a m i n a t i o n s t h a t a r e t h i n e n o u g h t o b e s u g ­
g e s t i v e of v a r v e s . T h e v a r v e s c o n s i s t of a l t e r n a t i n g t h i n l a y e r s of d e n s e , 
s t i c k y , p u t t y l i k e c l a y a n d s i l t , u s u a l l y g r a y i s h b l u e a n d b r o w n . "An 
a p p r o x i m a t e c o u n t of t h e v a r v e s i n d i c a t e s t h a t a b o u t 25 , 0 0 0 y e a r s i s 
r e p r e s e n t e d b y t h e t o t a l t h i c k n e s s of t h e c l a y b e d " ( L e g g e t t e a n d T a y l o r , 
1 9 3 ? , P . 1 1 0 ) . L e g g e t t e a n d T a y l o r ( 1 9 3 7 , p . 120) a l s o r e p o r t e d t h a t t h e 
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c o e f f i c i e n t of p e r m e a b i l i t y of c l a y s w a s l e s s t h a n 0 . 0 1 s h o w i n g t h a t t h e 
c l a y i s e s s e n t i a l l y i m p e r v i o u s . 
B o n n e v i l l e F o r m a t i o n . T h e B o n n e v i l l e F o r m a t i o n i n c l u d e s t h o s e d e p o s i t s 
t h a t a c c u m u l a t e d i n t h e l a k e d u r i n g i t s h i g h e s t s t a g e . T h e s h o r e l i n e of 
t h e B o n n e v i l l e s t a g e m a y b e s e e n a t t h e m o u t h s of M i d d l e a n d S o u t h F o r k 
O g d e n R i v e r s , e s p e c i a l l y s o u t h w a r d t o w a r d t h e M o n a s t e r y . T h i s i s t h e 
h i g h e s t b e n c h , e l e v a t i o n 5 , 1 3 5 f e e t , o b s e r v e d i n t h e v a l l e y . 
The l o w e r b e n c h , c o m p o s i n g t h e d i s s e c t e d s u r f a c e of m o s t of t h e 
O g d e n V a l l e y f l o o r , i n c l u d i n g t h e a r e a of H u n t s v i l l e , E d e n , a n d 
t h e p r o m o n t o r y of C e m e t e r y P o i n t , i s g r a d e d d o w n w a r d from e l e ­
v a t i o n 4 , 9 5 0 t o e l e v a t i o n 4 , 9 1 5 t h r o u g h o u t t h e c e n t r a l p a r t of t h e 
v a l l e y . F rom t h i s i t i s i n f e r r e d t h a t , d u r i n g t h e P r o v o s t a g e of 
t h e a n c i e n t l a k e , e x c a v a t i o n of t h e h i g h e r s e d i m e n t s of t h e B o n n e ­
v i l l e s t a g e t o o k p l a c e , w i t h p l a n a t i o n t h r o u g h o u t O g d e n V a l l e y a n d 
O g d e n C a n y o n g r a d e d t o a P r o v o l a k e l e v e l ( e l e v a t i o n 4 , 8 0 0 f e e t ) 
a t t h e m o u t h of O g d e n C a n y o n ( L o f g r e n , 1 9 5 5 , p . 8 2 ) . 
In t h e v i c i n i t y of H u n t s v i l l e a n d M o n a s t e r y s o m e b e d s a s s i g n e d t o 
t h e B o n n e v i l l e F o r m a t i o n a r e s a n d s a n d s a n d y g r a v e l s . C u r v e s 1 a n d 4 
in f igu re 4 r e p r e s e n t t h e r e s u l t s of m e c h a n i c a l a n a l y s e s of s a m p l e s t h a t 
w e r e c o l l e c t e d b y h a n d a u g e r from d e p t h s of 2 t o 5 f e e t . S a m p l e 1 w a s 
c o l l e c t e d from a s m a l l p r o m o n t o r y a b o u t a m i l e n o r t h of H u n t s v i l l e . I t 
c o n s i s t s of 1 0 . 5 % g r a v e l , 6 7 . 5 % s a n d , 10% s i l t , a n d 12% c l a y . T h e 
c l a s s i f i c a t i o n of t h e s a m p l e u s i n g t r i a n g u l a r c h a r t s ( H o u g h , 1 9 5 7 , p . 24) 
i s g r a v e l l y s i l t y s a n d . T h e s e d i m e n t s h o w s g o o d g r a d a t i o n a n d m o d e r a t e 
s o r t i n g . S a m p l e 4 w a s c o l l e c t e d from a m i l e w e s t of M o n a s t e r y . I t c o n ­
s i s t s of 3 3 . 8 % g r a v e l , 2 8 . 8 % s a n d , 1 7 . 4 % s i l t , a n d 20% c l a y . 
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Recen t D e p o s i t s 
The r e c e n t d e p o s i t s i n c l u d e f a n g r a v e l s , f l o o d - p l a i n g r a v e l , s a n d , 
and s i l t , s l o p e w a s h d e p o s i t s , a n d l a n d s l i d e d e p o s i t s . 
The f a n g r a v e l s , c o m p o s e d of c o a r s e , a n g u l a r , a n d p o o r l y s o r t e d 
s e d i m e n t s , h a v e b e e n d e p o s i t e d i n t h e f o o t h i l l s a l o n g t h e e a s t s i d e of 
t h e v a l l e y . The b e s t e x p o s u r e s a r e a t t h e m o u t h s of B r o a d m o u t h C a n y o n , 
Wolf C r e e k , M i d d l e F o r k O g d e n R i v e r , a n d B a l l y W a t t s C r e e k . 
F l o o d - p l a i n d e p o s i t s form r a t h e r n a r r o w b e l t s a l o n g t h e c h a n n e l s of 
North Fork and S o u t h F o r k O g d e n R i v e r s . T h e s e d e p o s i t s c o n s i s t of m i x ­
t u r e s of g r a v e l , s a n d , a n d s i l t , i n w h i c h t h e g r a v e l s a r e g e n e r a l l y w e l l 
rounded and r a n g e i n s i z e from s m a l l p e b b l e s t o l a r g e b o u l d e r s . 
The s l o p e w a s h d e p o s i t s a r e m a p p e d a l o n g t h e w e s t e r n a n d n o r t h ­
e a s t e r n m o u n t a i n f r o n t s a s c o n t i n u o u s b e l t s o v e r l y i n g t h e p r e - L a k e B o n n e ­
v i l l e a n d L a k e B o n n e v i l l e d e p o s i t s . T h e s e d e p o s i t s a r e c h a r a c t e r i z e d b y 
poor s o r t i n g a n d a h i g h c o n t e n t of c l a y a n d s i l t s i z e m a t e r i a l s m i x e d w i t h 
a n g u l a r g r a v e l s . 
A r a t h e r l a r g e l a n d s l i d e o r m u d f l o w d e p o s i t i s e x p o s e d a b o u t \ m i l e 
north of E d e n . It o v e r l i e s t h e L a k e B o n n e v i l l e d e p o s i t s i n t h i s l o c a t i o n 
and i t i s e a s i l y r e c o g n i z e d b y i t s h u m m o c k y t o p o g r a p h y . 
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G E O L O G I C STRUCTURES 
P r i n c i p a l s t r u c t u r a l e l e m e n t s of O g d e n V a l l e y i n c l u d e a n o r t h - s o u t h 
t r e n d i n g s y n c l i n e , h i g h - a n g l e n o r m a l f a u l t s w h i c h form t h e s i d e s of t h e g r a b e n 
a long t h e e a s t a n d w e s t m a r g i n s of t h e v a l l e y , a n d a t h r u s t f a u l t w e s t of t h e v a l l e y . 
E a r d l e y (1944) d e s c r i b e d a b r o a d s y n c l i n e , c h i e f l y i n t h e Kn igh t 
F o r m a t i o n , i n M o r g a n V a l l e y . H i s o b s e r v a t i o n s i n d i c a t e t h a t t h e s a m e 
s y n c l i n e c o n t i n u e s n o r t h w a r d a c r o s s t h e d i v i d e i n t o O g d e n V a l l e y . T h e 
folding t o o k p l a c e a f t e r t h e d e p o s i t i o n of Kn igh t F o r m a t i o n a n d i t s a g e i s 
p robab ly l a t e E o c e n e . 
" O g d e n V a l l e y i s a f a u l t t r o u g h b o u n d e d o n b o t h e a s t a n d w e s t b y 
f a u l t s t h a t d i p t o w a r d t h e m i d d l e of t h e v a l l e y " ( L e g g e t t e a n d T a y l o r , 
1937 , p . 9 9 ) . T h e s e f a u l t s s t r i k e a p p r o x i m a t e l y i n t h e n o r t h w e s t d i r e c t i o n . 
Lofgren (1955) s u m m a r i z e s t h e e v i d e n c e for t h e w e s t e r n f a u l t a s f o l l o w s : 
Along t h e w e s t m a r g i n of t h e v a l l e y a n d p a r a l l e l i n g t h e g e n e r a l 
t r end of t h e s t r u c t u r a l t r o u g h , a s c a r p h a v i n g s e v e r a l t e n s of 
f ee t of d i s p l a c e m e n t i s c l e a r l y d e f i n e d . A l t h o u g h t h i s s c a r p i s 
s o m e w h a t m o d i f i e d b y e r o s i o n , i t i s r e c e n t e n o u g h t o b e t r a c e a b l e 
in r e l i e f for s e v e r a l m i l e s , a n d i s e v i d e n t a l o n g t h e b a s e of t h e 
m o u n t a i n f ron t w e s t of L i b e r t y . A l o n g t h i s f a u l t t r a c e a r i s e s e v e r a l 
s p r i n g s , w h i c h i n t h e a r e a w e s t of L i b e r t y y i e l d s i z a b l e q u a n t i t i e s 
of c o l d w a t e r of g o o d q u a l i t y . S o u t h a n d e a s t of t h e l a r g e L i b e r t y 
s p r i n g s , a s e r i e s of s m a l l s p r i n g s f o l l o w s t h e b a s e of t h e f a u l t 
s c a r p . . . 
In 1 9 5 6 , S t e w a r t c o n d u c t e d a g r a v i t y s u r v e y i n O g d e n V a l l e y . H i s s t u d i e s 
i n d i c a t e a f a u l t a l o n g t h e e a s t m a r g i n of t h e v a l l e y w i t h a t o t a l v e r t i c a l 
d i s p l a c e m e n t of a b o u t 2 , 0 0 0 f e e t . H e a l s o p o s t u l a t e d t w o f a u l t s a l o n g 
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t h e w e s t m a r g i n of t h e v a l l e y w i t h v e r t i c a l d i s p l a c e m e n t s r a n g i n g from 
500 to 2 , 0 0 0 f e e t . 
B l a c k w e l d e r (1910) f i r s t r e c o g n i z e d t h e W i l l a r d t h r u s t , a n d n a m e d 
from e x p o s u r e s i n W i l l a r d C a n y o n . T h i s t h r u s t f a u l t i n t h e W a s a t c h 
M o u n t a i n s i m m e d i a t e l y w e s t of O g d e n V a l l e y i s e x p o s e d for a d i s t a n c e of 
20 m i l e s a n d h a s a l o w d i p e a s t w a r d . "I t e m p l a c e s y o u n g e r P r e c a m b r i a n 
s t r a t a on P a l e o z o i c s t r a t a a n d o l d e r P r e c a m b r i a n c r y s t a l l i n e r o c k s , i n 
wh ich y o u n g e r P r e c a m b r i a n b e d s a r e m i s s i n g " ( E a r d l e y , 1 9 6 9 , p . 6 7 0 ) . 
C o n t r o v e r s y h a s e x i s t e d a m o n g t h e g e o l o g i s t s for m a n y y e a r s c o n ­
ce rn ing t h e d i r e c t i o n from w h i c h t h e P r e c a m b r i a n t h r u s t m a s s c a m e . 
B l a c k w e l d e r (1910) m a d e t h e f i r s t s u g g e s t i o n t h a t t h e W i l l a r d t h r u s t m a s s 
w a s a s o u t h w e s t m o v i n g s h e e t . E r i k s s o n (1960) c o n c e i v e d t h e W i l l a r d 
t h r u s t a s a g r a v i t y s l i d e s t r u c t u r e m a r g i n a l t o t h e N o r t h e r n U t a h u p l i f t . 
The t h r u s t s h e e t w a s t h u s r e p r e s e n t e d a s c o m i n g from t h e w e s t . E a r d l e y 
(1969) r e v i e w e d t h e c o n t r o v e r s y s u r r o u n d i n g t h e W i l l a r d t h r u s t a n d p r e s e n t 
ed a c l e a r l y d e v e l o p e d c a s e fo r e a s t t o w e s t m o v e m e n t o n t h e f a u l t d u e t o 
g r a v i t y i n d u c e d s l i d i n g from t h e s o u t h w e s t e d g e of a n e x t e n s i v e u p l i f t i n 
n o r t h e a s t U t a h . H a m m o n d (1971) c o n d u c t e d a p e t r o f a b r i c s t u d y o n t h e 
Tint ic q u a r t z i t e i n t h e a r e a of t h e W i l l a r d t h r u s t . H i s s t u d i e s i n d i c a t e 
t h a t t h e m o v e m e n t w a s o r i g i n a t e d i n t h e w e s t a n d d i r e c t e d t o w a r d t h e e a s t 
The a g e of W i l l a r d t h r u s t i n g h a s b e e n f a i r l y w e l l d e t e r m i n e d . E a r d ­
l ey (1962) d a t e s t h e f a u l t i n g t h r o u g h s t r a t i g r a p h i c a n d s t r u c t u r a l e v i d e n c e 
a s
 o c c u r r i n g d u r i n g t h e M o n t a n a e p o c h of t h e l a t e C r e t a c e o u s . 
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SURFACE-WATER RESOURCES 
The s u r f a c e - w a t e r r e s o u r c e s of O g d e n V a l l e y i n c l u d e t h r e e m a j o r 
r i v e r s a n d a s u r f a c e r e s e r v o i r . S e v e r a l i n t e r m i t t e n t s t r e a m s a l s o d i s ­
c h a r g e s o m e w a t e r i n t o t h e v a l l e y b u t n o d a t a a r e a v a i l a b l e for t h e m . 
T h e S o u t h , M i d d l e , a n d N o r t h F o r k s of t h e O g d e n R i v e r e n t e r t h e v a l l e y 
r e s p e c t i v e l y from t h e e a s t , n o r t h e a s t , a n d n o r t h . T h e v a l l e y i s d r a i n e d b y t h e 
Ogden R i v e r , w h i c h f l o w s w e s t w a r d t h r o u g h t h e W a s a t c h R a n g e b y w a y of 
Ogden C a n y o n , a n d t h e n j o i n s t h e W e b e r R i v e r w h i c h e m p t i e s i n t o G r e a t S a l t L a k e 
The S o u t h Fo rk O g d e n R i v e r c o n t r i b u t e s a b o u t 73 p e r c e n t of t h e 
t o t a l i n f l ow i n t o t h e v a l l e y . M i d d l e F o r k c o n t r i b u t e s o n l y 19 p e r c e n t of 
t he t o t a l i n f l o w . D u r i n g t h e i r r i g a t i o n s e a s o n m o s t of t h e w a t e r s of t h e 
t h r e e fo rks h a v e b e e n d i v e r t e d i n t o i r r i g a t i o n d i t c h e s a n d c a n a l s . 
S t r e a m f l o w d a t a for t h e t h r e e m a j o r r i v e r s i n O g d e n V a l l e y w e r e 
o b t a i n e d from t h e U . S . G e o l o g i c a l S u r v e y W a t e r - S u p p l y P a p e r s ( 1 9 5 0 , 
I 9 6 0 ) , U . S . G e o l o g i c a l S u r v e y S u r f a c e W a t e r R e c o r d s of U t a h ( 1 9 6 4 - 6 9 ) , 
and from B a r n e t t ' s A n n u a l R e p o r t O g d e n R i v e r S y s t e m ( 1 9 7 0 ) . 
S o u t h Fo rk O g d e n R i v e r n e a r H u n t s v i l l e 
M o n t h l y a n d a n n u a l runof f of S o u t h F o r k O g d e n R i v e r fo r t h e p e r i o d 
1 9 2 1 - 7 0 i s t a b u l a t e d i n t a b l e 2 . T h e f l o w of t h e r i v e r for t h e s a m e p e r i o d 
i s s h o w n b y a h y d r o g r a p h i n f i g u r e 6 . From t a b l e 2 i t w i l l b e s e e n t h a t 
t he max imum d i s c h a r g e , 131 , 2 0 0 a c r e - f e e t , w a s d u r i n g t h e w a t e r - y e a r of 
x 9 5 2 . The m e a n d i s c h a r g e , h o w e v e r , for 4 9 - y e a r p e r i o d w a s a b o u t 
7 8 , 0 0 0 a c r e - f e e t . T a b l e 2 a l s o s h o w s t h a t t h e m a x i m u m d i s c h a r g e i s i n 
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Table 2. Monthly and yearly runoff, in acre-feet, of South Fork Ogden River near Huntsville, Utah. 
Sources: Records 1921-50 from WSP 1314, 1950-60 from WSP 1734, 1961-64 from Surface Water Records of Utah, 1965-69 from Water Resources 
Data for Utah, and 1970 from J. F. Barnett's Annual Report Ogden River System. 
LOCATION - Lat 41°16'07", long 111°40'24", in SE&NE^SW1/* sec. 12, T.6 N., R.2 E., Weber County, on right bank 0.5 mile downstream 
from Magpie Creek, 1 mile upstream from Huntsville Mountain Canal, 5 miles downstream from Causey Dam, and 5.5 miles east of 
Huntsville. 
DRAINAGE AREA - 148 sq mi. 
PERIOD OF RECORD - March 1921 to current year. 
GAGE - Water-stage recorder. Altitude of gage is 5,190 ft (by barometer). Prior to Aug. 14, 1934, at site 300 ft upstream at different datum. 
AVERAGE DISCHARGE - 49 years, 78,000 acre-ft per year. 
EXTREMES - Period of record: Maximum discharge, 1,890 cfs May 3, 1952 (gage height, 5.98 ft); minimum, 13 cfs Dec. 16, 1965. 
REMARKS — Records good. One small diversion above station. Flow regulated by Causey Reservoir since Jan. 4, 1966. 
Water 
year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. The year 
1921 21,900 54,400 18,700 5,770 3,810 3,310 
1922 3,280 3,230 3,300 3,310 2,980 6,400 15,800 51,300 14,500 4,790 3,550 2,980 115,000 
1923 3.100 3,020 2,930 3,010 2,750 4,620 18,300 47,800 12,600 5,460 3,740 3,020 110,000 
1924 3,350 3,080 2,780 2,590 3.050 3,510 12,600 19,300 6,370 3,220 2,500 2,310 64,700 
1925 2,510 2,530 2,500 2,610 3,240 6,820 17,600 20,700 8,510 4,210 2,930 2,760 76,900 
1926 2,880 2,670 2,670 2,290 2,180 5,200 19,500 11,500 3,720 2,570 2,210 2,120 59,500 
1927 2,320 2,300 2,500 2,600 2,930 6,130 20,500 38,100 12,300 4,320 3,060 2,860 99,900 
1928 2,920 2,980 3,200 3,070 3,160 10,500 16,900 38,000 6,960 3,690 2,860 2,580 96,800 
1929 2,750 2.620 2,460 2,460 2.230 5,530 14,500 38,400 10,200 3,740 2,850 2,810 90,600 
1930 2,680 2,530 2,570 2,520 2,340 3,820 12,300 10,100 4,060 2,420 2,380 2,210 49,900 
1931 2,450 2,270 2,310 2,360 2,180 2,660 4,800 6,150 2,310 1,750 1,680 1,670 32,600 
1932 1,890 1,880 1,940 1,970 2,270 5,610 23,200 47,300 11,800 4,030 2,520 2,290 107,000 
1933 2,310 2,240 2,150 2,210 1,980 3,490 11,700 28,700 14,800 3,180 2,340 2,090 77,200 
1934 2,440 2,280 2,330 2,340 2,030 2,920 3,970 2,320 1.690 1,460 1,420 1,440 26,640 
1935 1,800 1,900 2,110 2,290 2,640 3,680 12,300 20,580 7,640 2,530 1,880 1,670 61,020 
1936 1,880 1,930 1,980 1,980 2,140 5,150 41,770 50,300 8,670 3,730 2,680 2,320 124,500 
1937 2,380 2,250 2,220 2,300 2,190 4,370 13,130 34,150 7,580 3,510 2,450 2,130 78,660 
1938 2,460 2,440 2,550 2,550 2,160 6,030 21,010 24,210 7,070 3,450 2,610 2,320 78,860 
1939 2,320 2,330 2,300 2,210 2,000 6,630 16,700 9,990 3,480 2,310 1,990 1,940 54,200 
1940 2,070 1,930 1,970 2,010 2,200 5,140 10,920 9,340 2,600 1,830 1,650 1,700 43,360 
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 - Record s go d. One small diversion above station. Flow rl'gulated by Causey Reservoir since Jan. 4, 196 . 
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j ^ a y of e a c h y e a r . D u r i n g t h e p e r i o d of 1 9 2 1 - 7 0 , t h e m a x i m u m d i s ­
c h a r g e , 1 , 8 9 0 c u b i c f e e t p e r s e c o n d , w a s i n M a y 3 , 1 9 5 2 a n d t h e m i n i ­
mum, 13 c u b i c f e e t p e r s e c o n d , w a s i n D e c e m b e r 1 6 , 1 9 6 5 . 
D u r i n g t h e i r r i g a t i o n s e a s o n , p a r t of t h e w a t e r i n t h e c h a n n e l of t h e 
South Fork i s d i v e r t e d i n t o n i n e i r r i g a t i o n d i t c h e s . D u r i n g t h e w a t e r y e a r 
of 1970 t h e t o t a l a m o u n t of i r r i g a t i o n d i v e r s i o n s w a s a b o u t 16 , 4 0 0 a c r e -
f e e t . Some of t h i s w a t e r j o i n s t h e g r o u n d - w a t e r r e s e r v o i r s , s o m e i s c o n ­
sumed b y p l a n t s , s o m e i s l o s t b y e v a p o r a t i o n , a n d a n u n k n o w n p o r t i o n 
aga in j o i n s t h e s t r e a m c h a n n e l . 
M i d d l e F o r k O g d e n R i v e r n e a r H u n t s v i l l e 
The M i d d l e F o r k O g d e n R i v e r e n t e r s O g d e n V a l l e y from n o r t h e a s t 
and f l ows w e s t w a r d t o w a r d P i n e v i e w R e s e r v o i r . N o l o n g - t e r m m e a s u r e ­
men t s of t h e f l o w of M i d d l e F o r k w e r e a v a i l a b l e . M o n t h l y a n d a n n u a l 
runoff of t h e M i d d l e F o r k i s t a b u l a t e d i n t a b l e 3 for t h e p e r i o d 1 9 6 4 - 7 0 . 
A h y d r o g r a p h s h o w i n g m o n t h l y d i s c h a r g e for t h e s a m e p e r i o d i s g i v e n i n 
f igure 7 . 
The m a x i m u m d i s c h a r g e of t h e M i d d l e F o r k , 2 5 , 7 1 0 a c r e - f e e t , w a s 
dur ing t h e w a t e r y e a r of 1 9 6 9 . T h e m e a n d i s c h a r g e fo r 7 - y e a r p e r i o d w a s 
abou t 2 0 , 8 0 0 a c r e - f e e t . D u r i n g t h e p e r i o d 1 9 6 4 - 7 0 , t h e m a x i m u m 
d i s c h a r g e , 744 c u b i c f e e t p e r s e c o n d , w a s i n M a y 18, 1 9 6 7 , a n d t h e 
min imum, 0 . 4 c u b i c f e e t p e r s e c o n d , w a s i n A u g u s t 1 8 , 1 9 6 4 a n d A u g u s t 
1 8 , 1966 . 
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Table 3. Monthly and yearly runoff, in acre-feet, of Middle Fork Ogden River above diversions, near 
Huntsville. 
Sources: Records 1964 from Surface Water Records of Utah, 1965-69 from Water Resources Data for 
Utah, and 1970 from J. F. Barnett's Annual Report Ogden River System. 
LOCATION - Lat 41°19'59", long 111°44'04", in sec. 33, T.7 N., R.2 E., Weber 
County, on right bank 0.2 mile above diversion headgate, 3 miles northeast of Huntsville, 
and 6.5 miles upstream from Pineview Dam. 
DRAINAGE AREA - 31.3 sq mi. 
PERIOD OF RECORD - October 1963 to current year. 
GAGE - Water-stage recorder. Altitude of gage is 5,400 ft (from topographic map). 
AVERAGE DISCHARGE - 7 years, 20,800 acre-ft per year. 
EXTREMES - Period of record: Maximum discharge, 744 cfs May 18, 1967 (gage height, 3.66 ft); 
minimum, 0.4 cfs Aug. 18, 1964, Aug. 18, 1966. 
REMARKS — Records good. No regulation or diversion above station. 
Water 
Year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. The year 
1964 154 287 147 148 138 197 3,660 10,810 2,690 320 82 73 18,710 
1965 204 304 1,160 851 1,020 1,120 8,690 9,500 1,800 352 157 160 25,320 
1966 138 314 379 336 334 2,500 6,220 4,640 578 94 38 68 15,640 
1967 123 169 217 212 320 1,450 2,830 12,680 4,530 609 95 82 23,320 
1968 157 210 269 259 513 1,470 2,760 8,730 2,870 299 178 120 17,840 
1969 204 209 228 652 611 1,450 10,780 10,190 877 328 105 78 25,710 
1970 179 150 132 300 609 944 2,330 11,790 2,280 288 74 110 19,190 
Table 4. Monthly and yearly runoff, in acre-feet, of North Fork Ogden River near Eden. 
Sources: Records 1964 from Surface Water Records of Utah, 1965-69 from Water Resources Data for 
Utah, and 1970 from J. F. Barnett's Annual Report Ogden River System. 
LOCATION - Lat 41°23'23", long 111°54'51", in NW^SE^NE1^ sec. 35, T.8 N., R.l W., Weber 
County, on right bank 0.4 mile upstream from flood-retarding dam and 7.5 miles northwest 
of Eden. 
DRAINAGE AREA - 6.03 sq mi. 
PERIOD OF RECORD - October 1963 to current year. 
GAGE — water-stage recorder. Altitude of gage is 5,750 ft (from topographic map). 
AVERAGE DISCHARGE - 7 years, 8,500 acre-ft per year. 
EXTREMES - Period of record: Maximum discharge, 156 cfs Jan. 21, 1969 (gage height, 2.72 ft), 
from rating curve extended above 75 cfs; minimum recorded, 0.8 cfs Jan. 23, 1964. 
REMARKS - Records good. No regulation or diversion above station. 
Water 
year Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. The year 
1964 246 290 196 173 160 215 1,370 2,730 1,830 583 255 188 8,240 
1965 217 221 512 383 339 458 1,850 2,040 1,170 584 382 320 8,480 
1966 225 592 343 260 218 1,010 1,840 1,620 599 244 177 158 7,290 
1967 177 183 241 201 220 645 996 3,340 2,080 612 273 203 9,170 
1968 209 203 202 217 339 697 1,010 1,580 1,300 424 298 211 6,690 
1969 274 245 228 980 369 576 3,250 3,600 1,200 560 257 198 11,750 
1970 239 204 199 248 266 471 862 2,400 1,570 469 244 197 7,370 
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D u r i n g t h e i r r i g a t i o n s e a s o n , o n l y a v e r y s m a l l p o r t i o n of t h e r i v e r 
i s d i v e r t e d for i r r i g a t i o n . T h e r e i s o n l y o n e d i v e r s i o n c a n a l a l o n g t h e 
Midd le Fork a n d d u r i n g 1 9 7 0 t h e t o t a l a m o u n t of i r r i g a t i o n d i v e r s i o n w a s 
about 450 a c r e - f e e t . 
N o r t h F o r k O g d e n R i v e r n e a r E d e n 
The N o r t h F o r k O g d e n R i v e r e n t e r s O g d e n V a l l e y from n o r t h a n d 
f lows s o u t h w a r d , a l o n g t h e l o n g a x i s of t h e v a l l e y , i n t o P i n e v i e w R e s e r ­
v o i r . D u r i n g t h e p e r i o d s of h e a v y p r e c i p i t a t i o n a n d t h e m e l t i n g of s n o w , 
the f low i s l a r g e e n o u g h t o s u p p o r t t h e i r r i g a t i o n - w a t e r r e q u i r e m e n t s of 
Liber ty a n d E d e n . F o r t h e r e m a i n d e r of t h e y e a r v e r y l i t t l e w a t e r f l o w s 
wi th in t h e c h a n n e l , p r o b a b l y o n l y s u r p l u s i r r i g a t i o n w a t e r . 
M o n t h l y a n d a n n u a l runof f of t h e N o r t h Fo rk O g d e n R i v e r i s t a b u l a t e d 
in t a b l e 4 for t h e p e r i o d 1 9 6 4 - 7 0 . T h e m o n t h l y f l o w of t h e r i v e r for t h e 
s ame p e r i o d i s a l s o s h o w n b y a h y d r o g r a p h i n f i g u r e 8 . T h e m a x i m u m 
a n n u a l d i s c h a r g e , 11 , 7 5 0 a c r e - f e e t , w a s d u r i n g t h e w a t e r y e a r of 1 9 6 9 . 
The m e a n a n n u a l d i s c h a r g e for t h e 7 - y e a r p e r i o d w a s a b o u t 8 , 5 00 a c r e - f e e t 
The m a x i m u m m o n t h l y d i s c h a r g e c o r r e s p o n d s t o t h e m o n t h of M a y of e a c h 
y e a r . T h i s i s t h e m o n t h d u r i n g w h i c h t h e c o n t r i b u t i o n s from p r e c i p i t a t i o n 
and a l s o t h e s n o w m e l t a r e m a x i m u m . D u r i n g t h e p e r i o d of 1 9 6 4 - 7 0 , t h e 
maximum d i s c h a r g e , 156 c u b i c f e e t p e r s e c o n d , w a s i n J a n u a r y 2 1 , 
1969 a n d t h e m i n i m u m , 0 . 8 c u b i c f e e t p e r s e c o n d , w a s i n J a n u a r y 2 3 , 1 9 6 4 
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T h r e e m a j o r i r r i g a t i o n c a n a l s d i v e r t m o s t of t h e w a t e r from N o r t h 
Fork O g d e n R i v e r . D u r i n g 1 9 7 0 , t h e a m o u n t of d i v e r s i o n s w a s a b o u t 
11 , 800 a c r e - f e e t . 
P i n e v i e w D a m a n d R e s e r v o i r 
H y d r a u l i c C h a r a c t e r i s t i c s 
P i n e v i e w D a m , i n O g d e n C a n y o n a b o u t s e v e n m i l e s e a s t of O g d e n , 
w a s c o n s t r u c t e d b y t h e B u r e a u of R e c l a m a t i o n a s p a r t of t h e O g d e n R i v e r 
Project d u r i n g 1 9 3 4 - 3 7 . T h e d a m i s a z o n e d e a r t h - f i l l s t r u c t u r e . I t w a s 
o r i g i n a l l y c o n s t r u c t e d t o a h e i g h t of 103 f e e t , c r e a t i n g a r e s e r v o i r of 
4 4 , 1 7 0 a c r e - f e e t c a p a c i t y . U n d e r t h e W e b e r B a s i n P r o j e c t t h e d a m w a s 
en l a rged t o a h e i g h t of 132 f e e t d u r i n g 1 9 5 5 - 5 7 , w h i c h i n c r e a s e d t h e 
r e s e r v o i r c a p a c i t y t o 1 1 0 , 2 0 0 a c r e - f e e t . T h e w i d t h of t h e d a m a t t h e t o p 
i s 30 f e e t and t h e m a x i m u m w i d t h a t t h e b a s e i s 480 f e e t . T h e l e n g t h of 
t he c r e s t i s 600 f e e t . 
The o v e r f l o w , c h a n n e l - t y p e s p i l l w a y , w i t h a c a p a c i t y of 1 0 , 0 0 0 
cub ic f e e t p e r s e c o n d , i s c o n t r o l l e d b y t w o r a d i a l g a t e s . The m a x i m u m 
d i s c h a r g e c a p a c i t y of t h e o u t l e t w o r k s i s 2 , 3 0 0 c u b i c f e e t p e r s e c o n d 
from t h e s p i l l w a y l o c a t e d i n a c o n c r e t e - l i n e d t u n n e l i n t h e r i g h t a b u t m e n t . 
It c o n s i s t s of t w o p i p e s : A 7 2 - i n c h p i p e l e a d s i n t o t h e 7 5 - i n c h O g d e n 
Canyon c o n d u i t , a n d a 6 0 - i n c h p i p e d i s c h a r g e s i n t o t h e s p i l l w a y s t i l l i n g 
b a s i n . 
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P i n e v i e w R e s e r v o i r , w h e n f i l l e d t o c a p a c i t y , o c c u p i e s a n a r e a of 
2 900 a c r e s . I t i s s e p a r a t e d from t h e u n d e r l y i n g a r t e s i a n r e s e r v o i r b y a 
c l a y c o n f i n i n g b e d w h i c h i s e s s e n t i a l l y i m p e r v i o u s . F o r t y - s i x a r t e s i a n 
w e l l s of t h e C i t y of O g d e n ' s d o m e s t i c w a t e r s u p p l y s y s t e m a r e s u b m e r g e d 
by t h e P i n e v i e w R e s e r v o i r . 
P i n e v i e w R e s e r v o i r p r o v i d e s s u p p l e m e n t a l i r r i g a t i o n , t o 2 2 , 8 6 7 a c r e s 
of land a n d m u n i c i p a l w a t e r w i t h i n t h e O g d e n R i v e r P r o j e c t . T h e w a t e r 
supp ly h a s i m p r o v e d e c o n o m i c c o n d i t i o n s i n t h e a r e a a n d h a s b r o u g h t 
fer t i le l a n d u n d e r c u l t i v a t i o n . 
C h a n g e s i n P i n e v i e w R e s e r v o i r C a p a c i t y 
Ever s i n c e t h e P i n e v i e w D a m w a s c o m p l e t e d i n 1 9 3 6 , t h e r e s e r v o i r 
l e v e l h a s b e e n r e c o r d e d d a i l y a t 8 :00 a 0 m . a n d t h e c o n t e n t s a t t h a t h o u r 
are c o m p u t e d from t h e c a p a c i t y t a b l e fo r t h e r e s e r v o i r . T h e s t o r a g e d a t a 
for t h e P i n e v i e w R e s e r v o i r a r e a v a i l a b l e i n t h e O f f i c e of S t a t e E n g i n e e r 
for t he p e r i o d 1 9 3 7 - 7 0 . 
The s t o r a g e of P i n e v i e w R e s e r v o i r for t h e p e r i o d 1 9 3 7 - 7 0 i s s h o w n 
in f igure 9 . D u r i n g 195 7 , t h e r e s e r v o i r w a s d r a i n e d fo r t h e f i r s t t i m e t o 
i n c r e a s e i t s c a p a c i t y b y i n c r e a s i n g t h e h e i g h t of t h e d a m . A g a i n i n 
November 1970 t h e r e s e r v o i r , w a s d r a i n e d t o c o n s t r u c t a n e w p i p e l i n e for 
the n e w a r t e s i a n w e l l s a t t h e C a m p B r o w n i n g a r e a o n t h e n o r t h s i d e of t h e 
r e s e r v o i r . 
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T h r o u g h o u t 1 9 6 1 , t h e s t o r a g e of P i n e v i e w R e s e r v o i r w a s a t a n a l l -
t ime l o w w h e n i t s t a y e d w i t h i n t h e r a n g e of 1 , 0 1 0 a c r e - f e e t a n d 25 , 0 9 0 
a c r e - f e e t . D u r i n g t h e s a m e y e a r t h e i n f l o w of S o u t h F o r k O g d e n R i v e r 
w a s a l s o a t i t s m i n i m u m . F u r t h e r c o m p a r i s o n of t h e l o n g - t e r m s t o r a g e 
d a t a w i t h t h e i n f l o w of S o u t h F o r k s u p p o r t s t h e i d e a t h a t S o u t h F o r k O g d e n 
River i s t h e m o s t i m p o r t a n t c o n t r i b u t o r t o t h e s t o r a g e of P i n e v i e w R e s e r v o i r . 
S t a r t i n g i n 1 9 6 2 , t h e runof f of S o u t h F o r k O g d e n R i v e r i n c r e a s e d d u e 
t o g r e a t e r p r e c i p i t a t i o n , a n d t h e a v a i l a b l e d e a d s t o r a g e i n t h e r e s e r v o i r 
w a s a l s o i n c r e a s e d t o a n a v e r a g e of 4 8 , 0 0 0 a c r e - f e e t for t h e p e r i o d 
1 9 5 3 - 7 0 . F o r t h e s a m e p e r i o d , t h e m a x i m u m s t o r a g e w a s a b o u t 1 1 0 , 1 0 0 
a c r e - f e e t . 
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G R O U N D - W A T E R RESOURCES 
O c c u r r e n c e 
G r o u n d w a t e r i n O g d e n V a l l e y o c c u r s u n d e r b o t h a r t e s i a n a n d n o n -
a r t e s i a n c o n d i t i o n s ( s e e g l o s s a r y ) i n t h e g r a v e l , s a n d , s i l t , a n d c l a y of 
t h e v a l l e y f i l l t o k n o w n d e p t h s of 4 0 0 f e e t a n d p r o b a b l y d e e p e r . T h e a r ­
t e s i a n a q u i f e r u n d e r l i e s t h e v a l l e y s o u t h of E d e n a n d i n t h e v i c i n i t y of 
H u n t s v i l l e , a n d e x t e n d s w e s t w a r d t o w a r d t h e h e a d of O g d e n C a n y o n . I t 
i s n o w p a r t l y o v e r l a i n b y P i n e v i e w R e s e r v o i r . T h e a r t e s i a n a q u i f e r i s t h e 
m o s t i m p o r t a n t s o u r c e of g r o u n d w a t e r i n O g d e n V a l l e y . G r o u n d w a t e r i s 
c o n f i n e d i n t h e p o r e s p a c e s of t h e g r a v e l , s a n d , a n d s i l t of t h e v a l l e y 
f i l l b y o v e r l y i n g c l a y a n d s i l t c o n f i n i n g b e d s , a n d b y u n d e r l y i n g T e r t i a r y 
t u f f s . 
T h e c l a y a n d s i l t c o n f i n i n g b e d s u n d e r l i e a n a r e a of a p p r o x i m a t e l y 
10 s q u a r e m i l e s . M o s t of t h e 46 w e l l s i n o p e r a t i o n i n A r t e s i a n P a r k 
t e r m i n a t e i n a s a n d a n d g r a v e l s e q u e n c e i m m e d i a t e l y b e n e a t h t h e c o n f i n ­
i n g b e d s . A l t h o u g h s e v e r a l l e n s e s of c o n f i n i n g s i l t a n d c l a y a l s o a r e 
e n c o u n t e r e d w i t h i n t h e t h i c k n e s s of g r a v e l a n d s a n d , t h e s e l e n s e s a r e 
n o t of w i d e e x t e n t , a n d t h e e n t i r e s y s t e m b e h a v e s h y d r a u l i c a l l y m u c h a s 
a s i n g l e a q u i f e r ( L o f g r e n , 1955 , p . 8 0 ) . 
In t h e r e c h a r g e a r e a s of t h e a r t e s i a n a q u i f e r , n o r t h , n o r t h e a s t , 
e a s t , a n d s o u t h e a s t of t h e o u t e r e d g e of t h e c l a y c o n f i n i n g b e d , g r o u n d 
w a t e r o c c u r s u n d e r w a t e r - t a b l e c o n d i t i o n s . T h e w a t e r - t a b l e a q u i f e r i s 
r e a l l y a n e x t e n s i o n of t h e a r t e s i a n a q u i f e r b e y o n d t h e l i m i t s of t h e c o n f i n ­
i n g b e d . The w a t e r t a b l e a q u i f e r m a y b e s e v e r a l h u n d r e d f e e t t h i c k , b u t i t s 
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t h i c k n e s s r e m a i n s u n c e r t a i n b e c a u s e m o s t w e l l s w e r e d r i l l e d i n t o t h e 
aqui fe r o n l y t o t h e d e p t h n e e d e d t o p r o d u c e w a t e r i n t h e q u a n t i t y d e s i r e d . 
About 23 p e r c e n t of t h e w e l l s t h a t t a p t h e w a t e r - t a b l e a q u i f e r a r e l e s s 
t h a n 50 f e e t d e e p , 5 0 p e r c e n t f rom 50 t o 100 f e e t d e e p , 14 p e r c e n t f rom 
100 to 150 f e e t d e e p , a n d t h e r e m a i n i n g 13 p e r c e n t a r e 150 f e e t a n d 
d e e p e r . 
L o c a l b o d i e s of p e r c h e d w a t e r o c c u r . T h e s e a r e g e n e r a l l y t h e z o n e s 
of s a t u r a t i o n w h i c h e x i s t a t s o m e l e v e l a b o v e t h e m a i n w a t e r t a b l e w h e r e 
an i m p e r v i o u s s t r a t u m w i t h i n t h e z o n e of a e r a t i o n i n t e r r u p t s p e r c o l a t i o n 
and c a u s e s g r o u n d w a t e r t o a c c u m u l a t e i n a l i m i t e d a r e a a b o v e t h a t 
s t r a t u m . 
M o v e m e n t 
C o n t o u r s of t h e w a t e r t a b l e ( p l a t e 2) i n d i c a t e t h a t t h e g e n e r a l s l o p e 
and t h e r e f o r e t h e d i r e c t i o n of f l o w of t h e g r o u n d w a t e r i s from t h e n o r t h , 
n o r t h e a s t , e a s t , a n d s o u t h e a s t t o w a r d t h e h e a d of O g d e n C a n y o n , a n d i t 
i s a p p r o x i m a t e l y p a r a l l e l t o t h e g e n e r a l s l o p e of t h e l a n d s u r f a c e . 
The m a p of p l a t e 2 w a s p r e p a r e d o n t h e b a s i s of w a t e r - l e v e l m e a s u r e ­
men t s from w e l l s t h a t t a p t h e w a t e r - t a b l e a q u i f e r . T h e s u r f a c e e l e v a t i o n s 
w e r e m e a s u r e d b y a n a l t i m e t e r . S i n c e m o s t of t h e w e l l s i n t h e A r t e s i a n 
Park a r e a , w h e r e t h e g r o u n d w a t e r i s u n d e r a r t e s i a n c o n d i t i o n s , w e r e 
i n a c c e s s i b l e , n o m e a s u r e m e n t s w e r e t a k e n from t h e a r t e s i a n w e l l s . I t i s , 
h o w e v e r , l o g i c a l t o a s s u m e t h a t t h e d i r e c t i o n of m o v e m e n t of g r o u n d w a t e r 
 
 i  rt i  s  st ell  r    
i r l    t     t r   tit  d ired
t t f  ll  t   bl  if r  les
 t  r t     t ,  r t f r
 ISO t ,   i i   t   t 
 
l i    t  .   l   z
   t       r  
        t  p r ti
          t
. 
t 
b          l slo
             rth
the , ,  t      ,  it
 t          surface .
          l -
         elevations
Wer  as\.,;r           rtesia
        i  ere 
cc ,       is,
           t
44 
under a r t e s i a n c o n d i t i o n s i s t o w a r d t h e h e a d of O g d e n C a n y o n w h e r e m o s t 
f lowing w e l l s a r e c o n c e n t r a t e d . T h e s e w e l l s a r e d i s c h a r g i n g w a t e r c o n ­
t i n u a l l y a n d t h u s , t h e y c r e a t e a n a r e a of l o w p r e s s u r e t o w a r d w h i c h w a t e r 
f lows from t h e s u r r o u n d i n g a q u i f e r . 
T h e m o s t s i g n i f i c a n t f e a t u r e of t h e m a p i s t h e s h a p e of t h e w a t e r -
t a b l e c o n t o u r s . T h e c o n t o u r s a r e r e l a t i v e l y w i d e l y s p a c e d i n t h e e a s t 
and s o u t h e a s t of t h e a r e a s u g g e s t i n g t h a t t h e a q u i f e r m a t e r i a l s a r e m o r e 
p e r m e a b l e , w h e r e a s i n t h e n o r t h , t h e w a t e r - t a b l e c o n t o u r s s h o w a s t e e p 
g r a d i e n t . T h e s t e e p n e s s m a y r e s u l t f rom t h e s l o w m o v e m e n t of w a t e r 
th rough t h e r e l a t i v e l y l e s s p e r m e a b l e m a t e r i a l s t h a t u n d e r l i e t h e a r e a . 
In t h e n o r t h e r n p a r t of O g d e n V a l l e y c o n t o u r s s h o w i n g t h e s u r f a c e 
of t h e w a t e r - t a b l e a q u i f e r b e n d t o w a r d t h e m o u n t a i n . T h i s s u g g e s t s t h a t 
North Fork O g d e n R i v e r s u p p l i e s l e s s r e c h a r g e t o t h e g r o u n d - w a t e r a q u i f e r 
W h e r e a s i n t h e e a s t e r n a n d s o u t h e a s t e r n p a r t s of t h e v a l l e y t h e w a t e r -
t a b l e c o n t o u r s b e n d t o w a r d t h e h e a d of O g d e n C a n y o n i n d i c a t i n g m o r e 
r e c h a r g e from M i d d l e F o r k a n d S o u t h Fo rk O g d e n R i v e r s . 
The s l o p e of t h e w a t e r t a b l e i s g e n e r a l l y g r e a t e r n e a r t h e m o u n t a i n s . 
The m a x i m u m g r a d i e n t i s a b o u t 80 f e e t p e r m i l e n e a r L i b e r t y ; t h e m i n i m u m 
g r a d i e n t i s a b o u t 25 f e e t p e r m i l e n e a r E d e n . 
C o n t o u r s of t h e w a t e r t a b l e m a y i n d i c a t e t h a t t h e r e i s n o t m u c h r e ­
c h a r g e t o t h e g r o u n d - w a t e r r e s e r v o i r s b y s u b s u r f a c e f l o w d i r e c t l y from 
the c o n s o l i d a t e d r o c k s of t h e b o r d e r i n g m o u n t a i n s . In m o s t p l a c e s t h e 
c o n t o u r s a r e m o r e o r l e s s p e r p e n d i c u l a r t o t h e v a l l e y b o u n d a r y . T h e o n l y 
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e x c e p t i o n t o t h i s i s t h e e a s t e r n b o r d e r of t h e v a l l e y w h e r e t h e r e m a y b e 
s o m e s u b s u r f a c e r e c h a r g e from t h e f a n g r a v e l s . 
R e c h a r g e 
S o u r c e s of R e c h a r g e 
The u l t i m a t e s o u r c e of r e c h a r g e t o t h e g r o u n d - w a t e r r e s e r v o i r i n O g d e n 
V a l l e y i s p r e c i p i t a t i o n w h i c h f a l l s m o s t l y i n t h e form of s n o w o n t h e d r a i n a g e 
b a s i n . S o m e of t h i s p r e c i p i t a t i o n f a l l s u p o n t h e p e r m e a b l e d e p o s i t s of t h e 
v a l l e y f i l l a n d i n f i l t r a t e s d i r e c t l y t o t h e w a t e r - t a b l e a q u i f e r . (See a r e a of r e ­
c h a r g e on P l a t e 2 . ) B e c a u s e of t h e h y d r a u l i c c o n n e c t i o n b e t w e e n t h e w a t e r -
t a b l e a n d t h e a r t e s i a n a q u i f e r . m o s t of t h i s r e c h a r g e w a t e r r e a c h e s t h e a r t e s i a n 
a q u i f e r d u e t o a g r a v i t a t i o n a l f l o w a l o n g t h e p o r e s p a c e s of t h e v a l l e y 
f i l l . T h a t p o r t i o n of t h e p r e c i p i t a t i o n w h i c h f a l l s u p o n t h e p e r m e a b l e d e ­
p o s i t s a b o v e t h e c o n f i n i n g l a y e r f o r m s l o c a l b o d i e s of p e r c h e d w a t e r . 
S o m e of t h e runof f from t h i s p r e c i p i t a t i o n r e a c h e s t h e s u r f a c e 
s t r e a m s . The p r i n c i p a l r e c h a r g e t o t h e g r o u n d - w a t e r r e s e r v o i r i s from s e e p ­
a g e a l o n g t h e m a j o r s t r e a m c h a n n e l s a n d from c a n a l s a n d i r r i g a t e d l a n d s . 
T h e t h r e e f o r k s of O g d e n R i v e r c o n t r i b u t e s u b s t a n t i a l a m o u n t s of 
w a t e r t o t h e g r o u n d - w a t e r r e s e r v o i r s . S e e p a g e from i r r i g a t e d l a n d a n d 
d e l i v e r y c a n a l s a l s o c o n t r i b u t e s o m e r e c h a r g e t o t h e g r o u n d - w a t e r r e s e r ­
v o i r s . T h i s s e e p a g e t a k e s p l a c e d u r i n g t h e i r r i g a t i o n s e a s o n . 
An u n k n o w n b u t p r o b a b l y s m a l l q u a n t i t y of w a t e r m a y b e r e c h a r g e d 
t o t h e g r o u n d - w a t e r a q u i f e r b y s u b s u r f a c e f l o w d i r e c t l y from t h e c o n s o l i ­
d a t e d r o c k s of t h e b o r d e r i n g m o u n t a i n s . T h e s o l u b l e a n d f r a c t u r e d r o c k s 
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in t he m o u n t a i n s a b s o r b p a r t of t h e p r e c i p i t a t i o n t h a t f a l l s u p o n t h e m . 
Part of t h e a b s o r b e d w a t e r i s c o n s u m e d b y e v a p o t r a n s p i r a t i o n , p a r t s e e p s 
into s u r f a c e s t r e a m s i n t h e m o u n t a i n s , a n d p a r t r e m a i n s i n t h e s u b s u r f a c e 
unt i l i t e v e n t u a l l y p e r c o l a t e s d i r e c t l y i n t o t h e v a l l e y f i l l . T h e q u a n t i t y 
of w a t e r t h a t r e c h a r g e s t h e g r o u n d - w a t e r r e s e r v o i r s i n O g d e n V a l l e y i n 
t h i s m a n n e r i s n o t k n o w n . 
The m i n i m u m t o t a l r e c h a r g e i n 1 9 7 0 w a s e s t i m a t e d t o b e 3 4 , 3 0 0 
a c r e - f e e t ( t a b l e 5 ) . 
T a b l e 5 . G r o u n d - w a t e r r e c h a r g e i n 1 9 7 0 . 
A c r e - f e e t 
S e e p a g e from w a t e r w a y s a n d 
i r r i g a t e d l a n d 2 9 , 0 0 0 
I n f i l t r a t i o n of p r e c i p i t a t i o n 5 , 3 0 0 
S u b s u r f a c e i n f l o w U n k n o w n 
T o t a l ( r o u n d e d ) 3 4 , 3 0 0 
S e e p a g e from w a t e r w a y s a n d i r r i g a t e d l a n d 
The O g d e n R i v e r s y s t e m i s t h e m o s t i m p o r t a n t s o u r c e of r e c h a r g e 
to t he g r o u n d - w a t e r r e s e r v o i r i n O g d e n V a l l e y . The e s t i m a t e d s e e p a g e 
to t he g r o u n d - w a t e r r e s e r v o i r i n 1 9 7 0 from w a t e r w a y s ( p e r e n n i a l s t r e a m s , 
Q n d c a n a l s and d i t c h e s t h a t d i s t r i b u t e w a t e r from p e r e n n i a l s t r e a m s ) a n d 
i r r iga ted l a n d w a s a b o u t 2 9 , 0 0 0 a c r e - f e e t . 
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No w o r k w a s d o n e d u r i n g t h i s i n v e s t i g a t i o n t o e s t a b l i s h t h e a m o u n t 
of w a t e r l o s t b y s e e p a g e from w a t e r w a y s . H o w e v e r , a s e r i e s of m e a s u r e ­
m e n t s of s e e p a g e l o s s e s w a s m a d e i n t h e c h a n n e l of S o u t h F o r k O g d e n 
River d u r i n g t h e s u m m e r of 1 9 2 4 b y H . W . B r o w n i n g , of t h e O f f i c e of t h e 
S ta te E n g i n e e r . 
On Ju ly 2 0 , a l l t h e w a t e r i n t h e S o u t h F o r k w a s b e i n g d i v e r t e d a t 
t h e m o u t h of S o u t h F o r k C a n y o n for i r r i g a t i o n , a n d t h e c h a n n e l of 
t h e s t r e a m w a s d r y for a d i s t a n c e of m o r e t h a n 2 m i l e s b e l o w t h e 
d i v e r s i o n . W a t e r b e g a n t o f l o w i n t h e c h a n n e l a g a i n a t a p o i n t 
a b o u t ha l f a m i l e s o u t h e a s t of H u n t s v i l l e . On t h a t d a y a b o u t 34 
s e c o n d - f e e t of t h e f l o w a t t h e m o u t h of t h e c a n y o n w a s t u r n e d b a c k 
i n to t h e d r y c r e e k c h a n n e l . Two d a y s l a t e r t h e w a t e r h a d r e a c h e d a 
po in t o n l y a b o u t a m i l e b e l o w t h e p l a c e of d i v e r s i o n , a n d m o r e t h a n 
a mi le of t h e c h a n n e l s t i l l r e m a i n e d d r y . O n J u l y 23 , 1925 , 4 3 
s e c o n d - f e e t w a s f l o w i n g i n t h e s t r e a m c h a n n e l j u s t b e l o w t h e p o i n t 
of d i v e r s i o n a t t h e m o u t h of t h e c a n y o n , b u t t h e f l o w a t a p o i n t 
a p p r o x i m a t e l y 1 m i l e f a r t h e r d o w n t h e c h a n n e l w a s o n l y a b o u t 25 
s e c o n d - f e e t , s h o w i n g a l o s s of a b o u t 18 s e c o n d - f e e t i n 1 m i l e of 
c h a n n e l ( L e g g e t t e a n d T a y l o r , 1 9 3 7 , p . 13 2 ) . 
Fur ther t e s t s a l o n g t h e s a m e s t r e a m c h a n n e l s h o w e d t h a t t h e s e e p a g e l o s s 
w a s a b o u t 39 s e c o n d - f e e t t h r o u g h t h e 2 - m i l e s e c t i o n of t h e c h a n n e l . T h e s e 
t e s t s i n d i c a t e a s e e p a g e l o s s of a b o u t 42 p e r c e n t a l o n g o n e m i l e s e c t i o n 
of t h e s t r e a m c h a n n e l , a l o s s m u c h h i g h e r t h a n o n e s h o u l d n o r m a l l y 
e x p e c t . In o r d e r t o c o m e u p w i t h m o r e r e l i a b l e s e e p a g e f i g u r e s , r e f e r ­
e n c e s w e r e m a d e t o o t h e r g r o u n d - w a t e r b a s i n s i n U t a h . W i t h t h e i n f o r m a ­
t ion o b t a i n e d from t h e a l r e a d y p u b l i s h e d r e p o r t s of W e b e r D e l t a D i s t r i c t , 
Nor thern U t a h V a l l e y , a n d S o u t h e r n U t a h V a l l e y , t h e a u t h o r m a d e t h e 
fo l lowing a s s u m p t i o n s : (1) s e e p a g e l o s s from t h e c h a n n e l s of m a j o r 
s t r e a m s i s a b o u t 20 p e r c e n t of t h e t o t a l d i s c h a r g e , (2) s e e p a g e l o s s from 
th 
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Further tes t s a long the same stream channel showed that t he seepage loss 
was about 39 second - feet through the 2- mile section of the c hannel. These 
tests indicate a seepage loss of about 42 percent along one mile section 
of the stream channel, a loss much higher than one should normally 
expect . In order to come up with more reliable seepage figures , refer-
ences were made to other ground - water baSins in Utah . ith the informa-
!ion obtained from the already published reports of Weber De lta District, 
Non hern Utah Valley , and Southern Utah Valley , t he a uthor made t he 
follOWi ng assumptions : (1) seepage los s from the channels of major 
   t   ,   fr
th  canals is about 20 percent of the water diverted for irrigation , and 
48 
(3) d i v e r s i o n s from t h e p e r e n n i a l s t r e a m s w e r e m a d e o n l y d u r i n g t h e i r r i g a ­
t i on s e a s o n . 
M o s t of t h e s e e p a g e from p e r e n n i a l s t r e a m s t a k e s p l a c e d u r i n g l a t e 
sp r ing and e a r l y s u m m e r w h e n t h e f l o w i s m a x i m u m . The t h r e e f o r k s of 
Ogden R ive r f l o w a c r o s s t h e h i g h l y p e r m e a b l e r e c h a r g e a r e a s of O g d e n 
V a l l e y . The t o t a l runof f f rom t h e t h r e e f o r k s of O g d e n R i v e r d u r i n g t h e 
n o n i r r i g a t i o n s e a s o n of 1 9 7 0 w a s a b o u t 2 7 , 600 a c r e - f e e t . P r o b a b l y a b o u t 
20 p e r c e n t of t h i s runof f r e c h a r g e s t h e a q u i f e r s . T h u s , d u r i n g t h e n o n i r r i g a ­
t ion s e a s o n of 1 9 7 0 t h e t o t a l a m o u n t of r e c h a r g e w a s a b o u t 5 , 5 0 0 a c r e - f e e t . 
D u r i n g t h e i r r i g a t i o n s e a s o n , t h e c h a n n e l of N o r t h Fork w a s m o r e o r 
l e s s d ry s i n c e m o s t of t h e w a t e r i s d i v e r t e d i n t o i r r i g a t i o n c a n a l s . The 
flow of S o u t h Fo rk a n d M i d d l e F o r k O g d e n R i v e r s , h o w e v e r , w a s a b o u t 
5 2 , 0 0 0 a c r e - f e e t . T h u s , t h e s e e p a g e from t h e c h a n n e l s of t h e s e s t r e a m s 
w a s a b o u t 1 0 , 4 0 0 a c r e - f e e t . 
W a t e r i s d i v e r t e d from t h e t h r e e f o r k s i n t o u n l i n e d i r r i g a t i o n c a n a l s 
wh ich c r o s s t h e p r i n c i p a l r e c h a r g e a r e a s of O g d e n V a l l e y . T h e s e c a n a l s 
d iver t a b o u t 3 0 , 0 0 0 a c r e - f e e t of w a t e r d u r i n g t h e i r r i g a t i o n s e a s o n , a n d 
t hey u n d o u b t e d l y l o s e w a t e r t o t h e r e c h a r g e a r e a s . The l o s s from t h e s e 
c a n a l s i s e s t i m a t e d t o b e a b o u t 20 p e r c e n t of t h e w a t e r d i v e r t e d ; t h u s , t h e 
r e c h a r g e from t h e s e u n l i n e d c a n a l s w a s a b o u t 6 , 0 0 0 a c r e - f e e t . T h e r e m a i n ­
ing 2 4 , 0 0 0 a c r e - f e e t of w a t e r i s a p p l i e d for i r r i g a t i o n . If 30 p e r c e n t of 
the w a t e r i n f i l t r a t e s t o t h e g r o u n d - w a t e r r e s e r v o i r , t h e n t h e a m o u n t of 
r e c h a r g e from t h i s s o u r c e i s a b o u t 7 , 2 0 0 a c r e - f e e t . 
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In O g d e n V a l l e y t h e r e a r e o n l y t w o i r r i g a t i o n w e l l s . M o s t of t h e 
w e l l s w e r e u s e d for h o u s e h o l d p u r p o s e s . T h e r e f o r e , t h e r e c h a r g e from 
s u c h s o u r c e s w a s a s s u m e d t o b e n e g l i g i b l e . 
In f i l t r a t ion of P r e c i p i t a t i o n 
Some of t h e p r e c i p i t a t i o n t h a t f a l l s o n t h e m o r e p e r m e a b l e s u r f a c e s 
of Ogden V a l l e y i n f i l t r a t e s d o w n w a r d t o w a r d t h e a q u i f e r s . The a m o u n t of 
i n f i l t r a t i on of p r e c i p i t a t i o n v a r i e s w i t h t h e s l o p e of t h e l a n d . The s t e e p e r 
the s l o p e , t h e l a r g e r t h e a m o u n t of runof f i n a g i v e n p e r i o d of t i m e . On 
u n e v e n s u r f a c e s , h o w e v e r , t h e r e m a y b e c o n s i d e r a b l e s u r f a c e s t o r a g e of 
w a t e r . A g r e a t e r p r o p o r t i o n of w a t e r e n t e r s t h e s o i l d u r i n g p e r i o d s of 
s t e a d y r a i n s t h a n d u r i n g h e a v y d o w n p o u r s . T h e m o r e o p e n a n d p o r o u s t h e 
so i l c o v e r , t h e b e t t e r a b l e i t i s t o a b s o r b w a t e r a n d p r e v e n t i t from r u n n i n g 
off i m m e d i a t e l y . 
The u s e of w a t e r b y v e g e t a t i o n a n d t h e t i m e of t h e y e a r a r e i n t e r r e ­
la ted f a c t o r s . D u r i n g t h e g r o w i n g s e a s o n , v e g e t a t i o n i n t e r c e p t s a n d c o n ­
s u m e s l a r g e a m o u n t s of w a t e r b e f o r e i t r e a c h e s t h e w a t e r t a b l e , e s p e c i a l l y 
from June t h r o u g h S e p t e m b e r . As a r e s u l t of c o n s u m p t i v e u s e of w a t e r b y 
P l a n t s , t h e w a t e r t a b l e d e c l i n e s g r a d u a l l y t h r o u g h o u t t h e s u m m e r a n d f a l l 
m o n t h s , and u s u a l l y i s l o w e s t i n t h e l a t e f a l l . L o w e r t e m p e r a t u r e s , l o n g 
s t e a d y r a i n , and n o t r a n s p i r a t i o n l o s s e s f a v o r t h e r e c h a r g e of g r o u n d w a t e r . 
In t he p r e s e n c e of d e n s e v e g e t a t i o n t h e r a t e of f l o w of s u r f a c e w a t e r i s 
a p p r e c i a b l y r e t a r d e d . 
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The s u r f a c e m a t e r i a l s i n O g d e n V a l l e y , e s p e c i a l l y t h o s e i n t h e r e ­
cha rge a r e a s , a r e q u i t e p e r m e a b l e . T h i s f a v o r s a d i r e c t i n f i l t r a t i o n of 
p r e c i p i t a t i o n . S o m e of t h e p r e c i p i t a t i o n t h a t f a l l s o n t h e s u r r o u n d i n g 
m o u n t a i n s a l s o d r a i n s i n t o t h e v a l l e y f i l l . 
The o n l y p r e c i p i t a t i o n s t a t i o n i n O g d e n V a l l e y i s a t P i n e v i e w D a m , 
in Ogden C a n y o n a b o u t a m i l e b e l o w t h e l o w e r e n d of O g d e n V a l l e y . T h e 
record b e g a n i n J a n u a r y 1935 a n d d u r i n g t h e p e r i o d 1 9 3 5 - 7 0 t h e a v e r a g e 
annua l p r e c i p i t a t i o n w a s 2 8 , 4 9 i n c h e s . An e a r l i e r r e c o r d a t H u n t s v i l l e i n 
the s o u t h e a s t p a r t of O g d e n V a l l e y c o v e r e d 30 y e a r s of t h e p e r i o d 1895 t o 
1930 , d u r i n g w h i c h t h e a v e r a g e a n n u a l p r e c i p i t a t i o n w a s 2 0 . 4 i n c h e s . 
Absence of o v e r l a p m a k e s t h e c o r r e l a t i o n of t h e s e t w o r e c o r d s i m p o s s i b l e , 
but i t a p p e a r s t h a t t h e P i n e v i e w D a m s t a t i o n r e c e i v e s a b o u t 40 p e r c e n t 
more p r e c i p i t a t i o n t h a n t h e H u n t s v i l l e s t a t i o n , b e c a u s e of t h e o r o g r a p h i c 
in f luence of t h e W a s a t c h R a n g e . 
The a m o u n t of r e c h a r g e from p r e c i p i t a t i o n d u r i n g 1 9 7 0 w a s e s t i m a t e d 
by mak ing t h e f o l l o w i n g a s s u m p t i o n s : (1) o n l y 70 p e r c e n t of t h e p r e c i p i t a ­
t ion a t P i n e v i e w D a m i s r e p r e s e n t a t i v e of p r e c i p i t a t i o n i n O g d e n V a l l e y ; 
(2) none of t h e p r e c i p i t a t i o n t h a t f a l l s o n t h e c l a y c o n f i n i n g l a y e r r e c h a r g e s 
g r o u n d - w a t e r r e s e r v o i r ; (3) o n l y 25 p e r c e n t of t h e p r e c i p i t a t i o n t h a t f a l l s 
on t h e more p e r m e a b l e s e d i m e n t s i n f i l t r a t e s t o t h e g r o u n d - w a t e r r e s e r v o i r ; 
a n d (4) o n l y t h e p r e c i p i t a t i o n d u r i n g t h e m o n t h s of J a n u a r y - M a y a n d O c t o b e r 
December i n f i l t r a t e s t o t h e w a t e r t a b l e a n d n o n e of t h e p r e c i p i t a t i o n d u r i n g 
J u n e - S e p t e m b e r i n f i l t r a t e s . 
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The m o n t h l y p r e c i p i t a t i o n i n O g d e n V a l l e y for t h e y e a r 1 9 7 0 i s g i v e n 
in t a b l e 6 . 
T a b l e 6 . M o n t h l y p r e c i p i t a t i o n i n O g d e n V a l l e y for t h e y e a r 
1 9 7 0 . R e c o r d of s t a t i o n l o c a t e d a t P i n e v i e w D a m . 
P r e c i p i t a t i o n 
( i n c h e s ) 
J a n u a r y 4 . 5 7 
F e b r u a r y 1 . 2 0 
M a r c h 2 . 6 4 
Apr i l 3 . 8 2 
M a y 3 . 5 5 
J u n e 2 . 6 5 
J u l y . 4 1 
A u g u s t , 2 9 
S e p t e m b e r 3 . 1 9 
O c t o b e r 4 . 3 6 
N o v e m b e r 5 . 6 9 
D e c e m b e r 4 . 3 5 
A n n u a l 3 6 . 7 2 
The p r e c i p i t a t i o n d u r i n g t h e p e r i o d s of J a n u a r y - M a y a n d O c t o b e r - D e c e m b e r 
1970 w a s 3 0 . 1 8 i n c h e s ( 2 . 5 1 f e e t ) a t P i n e v i e w D a m . The r e c h a r g e a r e a 
(the a r e a b e t w e e n t h e b o u n d a r y of t h e v a l l e y f i l l a n d t h e u p p e r l i m i t of t h e 
c l ay c o n f i n i n g b e d , p l a t e 2) i s a b o u t 1 2 , 0 0 0 a c r e s i n O g d e n V a l l e y . If 
25 p e r c e n t of t h i s p r e c i p i t a t i o n i n f i l t r a t e s t o t h e g r o u n d - w a t e r r e s e r v o i r , 
the amoun t of r e c h a r g e i s : 
0 . 2 5 x 2 . 5 1 x 1 2 , 0 0 0 x . 7 0 = 5 , 3 0 0 a c r e - f e e t . 
Some p a r t s of O g d e n V a l l e y h a v e r e a s o n a b l y p e r m e a b l e m a t e r i a l s a t 
the s u r f a c e , b u t t h e y a r e u n d e r l a i n a t d e p t h b y c l a y t h a t i s l e s s p e r m e a b l e 
than t h e s u r f a c e m a t e r i a l s . S o m e of t h e c l a y , b e i n g o n l y s l i g h t l y p e r -
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The mont hly precipitation in Ogden Va ley for t he year 1970 is gi e n 
in table 6 . 
Table 6 . onthl y preci pi t ation i n Ogden Va lley for the r 
1970 . Record of s tation located at Pineview . 
Preci pitation 
(i s) 
January 4 . 57 
ebr ary . 20 
rch . 64 
ril . 82 
ay . 55 
 . 65 
J l  . 41 
t . 29 
r . 9 
r . 3  
r . 6  
r . 3  
l 36 . 72 
 re i  i   i   -   Oct ober -  
  2 .  t )    a rea
(th  t   t      t he
l c  t ) i a  I  a  i  a lley I
25 perce t  t i reci it  i filtrat  t  th  ground -  reservoir, 
t e a nt o recha is: 
0 . x 2 . S x 12, x . 0= ' , acre - fe t. 
Some parts of Ogde  Va l ey have reaso l per eable ma t er ia l s a t 
the Surface , but t hey a re underla i n a t dept h by clay t hat is less permeabl e 
than the s urface mat e ria l s . Some of the clay , being only s lightly pe r-
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m e a b l e , s u p p o r t s p e r c h e d w a t e r b o d i e s . S u c h s i t u a t i o n s m a y b e s e e n i n 
the v i c i n i t y of H u n t s v i l l e . H e r e , s e v e r a l d u g w e l l s d i s c h a r g e w a t e r f rom 
perched w a t e r b o d i e s . 
S u b s u r f a c e In f l ow 
The c o n s o l i d a t e d a n d p o o r l y c o n s o l i d a t e d r o c k s t h a t c r o p o u t a l o n g 
the W a s a t c h M o u n t a i n s b o r d e r i n g O g d e n V a l l e y a r e c a p a b l e of a b s o r b i n g 
and t r a n s m i t t i n g p a r t of t h e p r e c i p i t a t i o n t h a t f a l l s u p o n t h e m . P a r t of t h e 
melt w a t e r from s n o w p r o b a b l y s e e p s a l o n g t h e j o i n t s , f r a c t u r e s , a n d o t h e r 
o p e n i n g s and m a y r e a c h i n t o t h e v a l l e y f i l l . H o w e v e r , t h e c o n t r i b u t i o n t o 
r e c h a r g e from s u c h s o u r c e s i s p r o b a b l y s m a l l . T h e r o c k s t h a t c r o p o u t 
a long t h e e a s t e r n b o u n d a r y of t h e v a l l e y d i p a w a y from t h e v a l l e y a n d r e ­
cha rge from t h e s e r o c k s w i l l b e n e g l i g i b l e . The N o r w o o d Tuff p r o b a b l y 
c o n s t i t u t e s t h e l a r g e p a r t of t h e b e d r o c k of O g d e n V a l l e y . B e c a u s e of i t s 
low p e r m e a b i l i t y i t a c t s a s a n u n d e r l y i n g c o n f i n i n g b e d . S o m e of t h e w a t e r 
p e r c o l a t i n g t h r o u g h t h e r o c k s a l o n g t h e w e s t e r n b o u n d a r y of t h e v a l l e y w i l l 
be l a r g e l y i n t e r c e p t e d b y t h i s c o n f i n i n g b e d a n d w i l l n o t r e a c h t o t h e g r o u n d ­
wa te r a q u i f e r s i n t h e Q u a t e r n a r y d e p o s i t s . 
D i s c h a r g e 
Ground w a t e r i s d i s c h a r g e d i n O g d e n V a l l e y b o t h a r t i f i c i a l l y a n d 
n a t u r a l l y . A r t i f i c i a l d i s c h a r g e o c c u r s a s w i t h d r a w a l s from b o t h f l o w i n g 
a n d pumped w e l l s . N a t u r a l d i s c h a r g e i n c l u d e s e v a p o t r a n s p i r a t i o n , d i s ­
cha rge from s p r i n g s , a n d s u b s u r f a c e o u t f l o w . As w i l l b e d i s c u s s e d f u r t h e r 
 
, rt   t r .  t s a     
 i it  f .  r l  ells r  ater 
 t r ies
s  Infl  
 li t    li at d  t t  t  
 t   ri     le f  
 t  t f  i.t ti  t t ll   t . t f  
 t    l   l   j , ,  
      U  . ,  tr  
l'      l  ll.   t  
             re -
    i   .   ff r
  rge:     f  l . s  f it
 ili      dl:!rl i  i i  .    
    9"  t r  r     
    i i n    l  t    ground -
Wat      dl:! s its
r  
   r      iC ll  
t ll  l    l    flo in
an   l     , is -
 i    .    furthe
in t h i s r e p o r t , t h e s u b s u r f a c e o u t f l o w w a s g r e a t l y r e d u c e d b y b u i l d i n g of 
p i n e v i e w D a m a n d i t i s n o w n e g l i g i b l e . 
The m i n i m u m t o t a l d i s c h a r g e i n 1 9 7 0 w a s e s t i m a t e d t o b e 3 4 , 0 0 0 
a c r e - f e e t ( t a b l e 7 ) . 
T a b l e 7 . G r o u n d - w a t e r d i s c h a r g e i n 1 9 7 0 . 
A c r e - f e e t 
W e l l s 
F l o w i n g 1 2 , 6 0 0 
N o n - f l o w i n g 100 
E v a p o t r a n s p i r a t i o n 2 0 , 0 0 0 
S p r i n g s 1 , 3 0 0 
S u b s u r f a c e o u t f l o w N e g l i g i b l e 
T o t a l ( r o u n d e d ) 3 4 , 0 0 0 
W e l l s 
In O g d e n V a l l e y t h e r e a r e 46 a r t e s i a n w e l l s ( f lowing) a n d 160 n o n -
flowing w e l l s . The C i t y of O g d e n o b t a i n s a l l b u t a s m a l l p a r t of i t s 
munic ipa l w a t e r s u p p l y from a g r o u p of a r t e s i a n w e l l s i n O g d e n V a l l e y , 
and t h e s e w i t h d r a w a l s c o n s t i t u t e t h e g r e a t e s t p a r t of t h e d i s c h a r g e from 
a r t e s i a n w e l l s i n t h e v a l l e y . 
In 1 9 1 4 , t h e C i t y of O g d e n b e g a n d e v e l o p i n g a r t e s i a n w a t e r n e a r t h e 
junc t ion of t h e t h r e e f o r k s of O g d e n R i v e r , a n d t h e d r i l l i n g of w e l l s b y t h e 
C l t y
 c o n t i n u e d a t i r r e g u l a r i n t e r v a l s u n t i l 1 9 3 3 . A l t o g e t h e r , 5 1 w e l l s w e r e 
dri l led by t h e C i t y of O g d e n i n t h e s o - c a l l e d " A r t e s i a n P a r k " a r e a (now 
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cove red b y t h e r e s e r v o i r ) . T h e s e w e l l s r a n g e i n d e p t h from 85 t o 600 f e e t . 
Five of t h e s e w e l l s w e r e p o o r p r o d u c e r s a n d t h e y w e r e p l u g g e d a n d a b a n ­
doned in 1936 . Of t h e 46 w e l l s n o w i n u s e , 43 r a n g e i n d e p t h from 85 t o 
215 fee t and t h e o t h e r s a r e 2 4 6 , 4 7 5 , a n d 600 f e e t d e e p . 
Pr ior t o t h e c o m p l e t i o n of P i n e v i e w R e s e r v o i r , 48 w e l l s w e r e c o n ­
n e c t e d t o a c o l l e c t i n g s y s t e m a n d t h e r a t e of w i t h d r a w a l s from t h e s e w e l l s 
w a s r e g u l a t e d b y c o n t r o l l i n g w o r k s a t t h e w e l l s . 
About 19 of t h e w e l l s a r e i n d i v i d u a l l y e q u i p p e d w i t h v a l v e s b y w h i c h 
t h e y c a n b e c l o s e d o r o p e n e d . T w e n t y - f i v e w e l l s a r e e q u i p p e d w i t h 
c o n c r e t e c a t c h b a s i n s a r o u n d t h e w e l l c a s i n g s a n d c a n b e m a d e t o 
flow i n t o t h e c a t c h b a s i n s o v e r t h e t o p s of t h e c a s i n g s , f ou r o r f i v e 
fee t a b o v e t h e s u r f a c e . T h e c a t c h b a s i n s d r a i n e d b y g r a v i t y i n t o t h e 
c o l l e c t i n g s y s t e m ( L e g g e t t e a n d T a y l o r , 1 9 3 7 , p . 1 4 0 ) . 
In p r e p a r a t i o n for t h e i n u n d a t i o n of A r t e s i a n P a r k b y P i n e v i e w R e s e r ­
vo i r , t h e c a s i n g s of 46 of t h e w e l l s w e r e c u t d o w n a s m u c h a s 10 f e e t a n d 
c o n n e c t e d t o a 3 - f o o t - d i a m e t e r s t e e l c o n d u i t . By l o w e r i n g t h e p o i n t of 
d i s c h a r g e , t h e m a x i m u m d i s c h a r g e w i t h a l l w e l l s f l o w i n g f r e e w a s i n c r e a s e d 
20 p e r c e n t a b o v e t h e p r e v i o u s m a x i m u m . 
U n t i l 1951 t h e s e a r t e s i a n w e l l s s u p p l i e d w a t e r of g o o d q u a l i t y t o 
the C i t y of O g d e n . H o w e v e r , i n 1 9 5 1 t h e f i r s t i r o n b a c t e r i a p r o b l e m i n 
the a r t e s i a n w e l l s u p p l y w a s r e c o r d e d , a n d i n 1 9 6 4 t h e r e w a s a s u d d e n 
la rge i n c r e a s e i n t h e i r o n b a c t e r i a c o n t e n t of t h e w a t e r from t h e w e l l s . 
hen fu r the r t e s t s m a d e i n 1 9 6 7 c o n f i r m e d t h e i n c r e a s i n g a m o u n t s of i r o n 
b a c t e r i a , t h e C i t y of O g d e n d e c i d e d t o d r i l l n e w r e p l a c e m e n t w e l l s , 
^ p l a c i n g t h e e x i s t i n g w e l l s w i t h t h e n e w w e l l s w o u l d p r o v i d e w a t e r 
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free from i r o n b a c t e r i a a n d w o u l d f u r t h e r p r o v i d e a n o p p o r t u n i t y t o a r r a n g e 
for s i m p l e t r e a t m e n t of t h e w e l l s w i t h c h l o r i n e if b a c t e r i a l p r o b l e m s s h o u l d 
d e v e l o p in t h e f u t u r e . T h e s e n e w w e l l s w e r e t h e n d r i l l e d o n t h e l a n d s u r ­
face at t h e C a m p B r o w n i n g a r e a . A l t o g e t h e r e i g h t w e l l s w e r e d r i l l e d d u r ­
ing t he p e r i o d 1 9 6 9 - 7 1 b u t t h r e e of t h e m w e r e p o o r p r o d u c e r s a n d a b a n d o n ­
e d . The f i v e w e l l s w h i c h a r e g o i n g t o s u p p l y w a t e r for t h e C i t y of O g d e n 
are 20 i n c h e s i n d i a m e t e r a n d t h e i r d e p t h s r a n g e from 240 f e e t t o 278 f e e t 
(see d r i l l e r s ' l o g s i n a p p e n d i x I I I ) . E a c h w e l l i s p r o v i d e d w i t h 2 0 - i n c h -
d i a m e t e r m u l t i p l e s e c t i o n s of w e l l s c r e e n s and 1 8 - i n c h c a s i n g w a s 
i n s t a l l e d b e t w e e n s e c t i o n s of s c r e e n s . A n e w 3 - f o o t - d i a m e t e r s t e e l c o n ­
duit h a s b e e n c o n s t r u c t e d a n d t h e w a t e r from t h e s e n e w w e l l s w i l l b e 
pumped i n t o t h i s c o n d u i t . As s o o n a s t h e n e w w e l l s a r e p u t i n t o o p e r a t i o n , 
the old w e l l s w i l l b e p l u g g e d a n d a b a n d o n e d . 
Pr ior t o 1937 m o s t of t h e n o n - f l o w i n g w e l l s i n O g d e n V a l l e y w e r e d u g 
w e l l s . T h e y w e r e l i m i t e d i n d e p t h t o t h e f i r s t w a t e r e n c o u n t e r e d , a n d 
u s u a l l y t o r e l a t i v e l y s h a l l o w d e p t h s ( l e s s t h a n 50 f e e t ) . D u r i n g 1 9 4 0 - 7 0 , 
about 110 w e l l s w e r e d r i l l e d b y c a b l e - t o o l p e r c u s s i o n m e t h o d a n d 16 w e l l s 
were d r i l l e d b y h y d r a u l i c r o t a r y d r i l l i n g . 
T a b l e 8 g i v e s t h e c l a s s i f i c a t i o n of n o n - f l o w i n g w e l l s i n O g d e n 
va l l ey in 1970 a c c o r d i n g t o u s e , d e p t h , a n d d i a m e t e r . 
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T a b l e 8 . C l a s s i f i c a t i o n of n o n - f l o w i n g w e l l s i n O g d e n 
V a l l e y i n 1 9 7 0 . 
(Based o n a p p l i c a t i o n s , c l a i m s , a n d d r i l l e r s ' r e p o r t s f i l e d w i t h 
t h e U t a h S t a t e E n g i n e e r ) . 
U s e : N u m b e r of w e l l s 
D o m e s t i c (D) 128 
I r r i g a t i o n (I) 2 
S t o c k (S) 9 
C o m b i n e d ( D , I , S ) 21 
T o t a l r e p o r t e d 160 
D e p t h ( f e e t ) : 
L e s s t h a n 50 34 
5 0 - 1 0 0 78 
1 0 0 - 1 5 0 23 
150 a n d m o r e 25 
T o t a l r e p o r t e d 160 
D i a m e t e r ( i n c h e s ) : 
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D i s c h a r g e From A r t e s i a n W e l l s 
The w i t h d r a w a l s from t h e a r t e s i a n r e s e r v o i r b y m e a n s of 46 O g d e n C i t y 
w e l l s c o n s t i t u t e t h e l a r g e s t a r t i f i c i a l d i s c h a r g e . S i n c e 1 9 3 6 , t h e d i s c h a r g e 
from t h e s e w e l l s h a s b e e n m e a s u r e d b y a v e n t u r i m e t e r . M o n t h l y a n d a n n u a l 
d i s c h a r g e from a r t e s i a n w e l l s i n O g d e n V a l l e y i s s h o w n i n t a b l e 9 . 
The m o n t h l y d i s c h a r g e from a r t e s i a n w e l l s for t h e p e r i o d 1 9 3 1 - 7 0 
i s shown i n f i g u r e 1 0 . T h e d i s c h a r g e from t h e s e w e l l s i s n o t c o n s t a n t 
but c h a n g e s from s e a s o n t o s e a s o n a n d from y e a r t o y e a r . In g e n e r a l t h e 
l o w e s t w i t h d r a w a l s a r e i n t h e a u t u m n a n d w i n t e r s e a s o n s , a n d t h e h i g h e s t 
w i t h d r a w a l s a r e i n J u n e of e a c h y e a r . F o r s e v e r a l y e a r s c o m p r e s s e d a i r 
w a s forced i n t o t h e w e l l s t o i n c r e a s e t h e f l o w d u r i n g t h e s u m m e r . T h e 
ave rage d i s c h a r g e from t h e s e 46 w e l l s for t h e p e r i o d 1 9 3 1 - 7 0 w a s a b o u t 
12 ,800 a c r e - f e e t a y e a r . The m a x i m u m d i s c h a r g e for t h e s a m e p e r i o d , 
18 ,146 a c r e - f e e t , w a s i n 1 9 5 2 , a n d t h e m i n i m u m d i s c h a r g e , 9 , 4 4 9 a c r e -
f ee t , w a s i n 1 9 6 4 . D u r i n g 1 9 7 0 t h e t o t a l d i s c h a r g e from t h e a r t e s i a n w e l l s 
w a s abou t 1 2 , 6 0 0 a c r e - f e e t . 
D i s c h a r g e From N o n - f l o w i n g W e l l s 
The d i s c h a r g e from n o n - f l o w i n g w e l l s for d o m e s t i c u s e w a s d e t e r ­
mined b y m u l t i p l y i n g a n a v e r a g e a n n u a l d i s c h a r g e ( a b o u t 0 . 7 a c r e - f e e t ) 
Per w e l l u s e d for d o m e s t i c p u r p o s e s b y t h e t o t a l n u m b e r of d o m e s t i c w e l l s 
U 2 8 ) . The a v e r a g e a n n u a l d i s c h a r g e of a d o m e s t i c w e l l w a s o b t a i n e d 
from the i n f o r m a t i o n o n r u r a l - f a m i l y a n d s t o c k u s e b y C r i d d l e a n d o t h e r s 
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Table 9. Monthly and annual discharge of Artesian Park Wells, 
in acre-feet. 
Sources: Records 1931-1951 from H.E. Thomas (1953) and 1951-56 
and 1960-70 from J.F. Barnett's Annual Report Ogden 
River System. 
Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Annual 
1931 780 760 790 830 880 1,300 1,230 1,120 930 830 800 800 11,100 
1932 740 650 680 650 650 930 1,190 1,180 910 750 610 680 9,800 
1933 870 790 870 875 915 1,000 1,115 1,155 1,100 910 835 860 11,300 
1934 860 775 910 965 970 1,010 1,160 1,200 1,090 900 860 920 11,600 
1935 920 800 870 840 875 915 1,005 1,130 1,095 1,000 900 930 11,700 
1936 1,000 920 1,005 1,015 1,000 1,050 1,340 1,265 1,190 1,160 895 940 12,800 
1937 1,000 930 985 965 1,125 985 1,245 1,390 1,295 1,195 845 750 12,700 
1938 755 685 730 665 695 890 1,300 1,215 1,065 945 755 730 10,400 
1939 750 670 735 620 910 1,005 1,383 1,340 970 785 855 820 10,800 
1940 790 665 755 695 1,095 1,265 1,445 1,395 875 920 775 795 11,500 
1941 790 680 630 550 910 1,000 980 1,070 1,090 790 690 710 9,900 
1942 770 730 790 840 1,030 1,070 1,130 1,380 1,250 1,170 860 890 11,900 
1943 900 810 860 1,040 1,250 1,020 1,280 1,480 1,380 1,180 900 900 13,000 
1944 960 930 930 780 990 960 1,460 1,590 1,300 1,350 1,120 1,350 13,700 
1945 1,350 1,020 1,030 870 1,030 900 1,310 1,380 1,370 1,330 1,200 1,260 14,000 
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Figure 10, Monthly discharge from artesian wells for the period 1936-70. 
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(1962 , p . 2 3 ) . D u r i n g 1 9 7 0 , t h e t o t a l d i s c h a r g e from n o n - f l o w i n g w e l l s 
in O g d e n V a l l e y w a s a b o u t 100 a c r e - f e e t . 
E v a p o t r a n s p i r a t i o n 
M e t h o d of S t u d y 
T h e f i e l d work, w a s d o n e i n J u l y 1 9 7 1 . At t h e b e g i n n i n g of t h e f i e l d 
work a r a p i d r e c o n n a i s s a n c e w a s m a d e t o i d e n t i f y t h e p r i n c i p a l t y p e s of 
p l a n t s , t h e i r c h a r a c t e r i s t i c a s s o c i a t i o n s , a n d t h e i r l o c a t i o n . T h e n , a r e a s 
o c c u p i e d b y e a c h p l a n t t y p e w e r e m a p p e d o n a e r i a l p h o t o g r a p h s , t a k e n i n 
t h e f a l l of 1965 , o n a s c a l e of 1 : 2 0 , 0 0 0 . P l a t e 3 r e p r e s e n t s t h e t y p e s , 
a r e a l e x t e n t , and l o c a t i o n of d i f f e r e n t p l a n t g r o u p s i n O g d e n V a l l e y . 
E a c h p a r c e l of l a n d w a s i n s p e c t e d t o i d e n t i f y t h e p l a n t t y p e s , 
a s s e m b l a g e s , a n d t h e i r r e l a t i v e p e r c e n t a g e s . At t h e e n d of t h e f i e l d w o r k 
t h e a u t h o r c a m e u p w i t h a l o n g l i s t of p l a n t s p e c i e s . S i n c e i t w a s n o t 
p o s s i b l e t o p l o t t h e a r e a l e x t e n t of e a c h p l a n t s p e c i e s o n a m a p , t h e a u t h o r 
a t t e m p t e d t o g r o u p t h e p l a n t s i n t o n i n e c a t e g o r i e s ( s e e p l a t e 3 ) . E a c h 
c a t e g o r y r e p r e s e n t s p l a n t s of s i m i l a r g r o w t h h a b i t s . In g e n e r a l , c l i m a t e , 
d e p t h t o w a t e r , a n d q u a l i t y of g r o u n d w a t e r a r e t h e m o s t i m p o r t a n t f a c t o r s 
w h i c h e x e r t a c o n t r o l l i n g i n f l u e n c e o n t h e o c c u r r e n c e a n d g r o w t h of p l a n t s . 
S i n c e t h e r e a r e n o d r a s t i c c h a n g e s i n t h e c l i m a t e a n d t h e q u a l i t y of g r o u n d 
w a t e r i n O g d e n V a l l e y , t h e d e p t h t o w a t e r i s p r o b a b l y t h e m o s t i m p o r t a n t 
f a c t o r w h i c h d e t e r m i n e s t h e t y p i c a l p l a n t a s s o c i a t i o n s . T h e r e f o r e , t h e 
g r o u p i n g of d i f f e r e n t p l a n t s p e c i e s w a s b a s e d o n t h e a v a i l a b i l i t y a n d t h e 
r e l a t i v e p o s i t i o n of t h e g r o u n d w a t e r . 
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The a r e a l d e n s i t y of g r o w t h i s d e f i n e d b y M o w e r a n d N a c e ( 1 9 5 7 , 
p 6) a s t h e r a t i o of t h e a r e a o c c u p i e d b y p l a n t s t o t h e t o t a l a r e a i n a 
g iven p a r c e l of l a n d . An a r e a l d e n s i t y of 100 p e r c e n t i s a s p a c i n g of 
p l a n t s s o c l o s e l y t h a t t h e a d d i t i o n of o n e n e w p l a n t t h e o r e t i c a l l y w o u l d 
crowd ou t a n o l d p l a n t of t h e s a m e s i z e . F i e l d o b s e r v a t i o n s i n d i c a t e 
tha t 100 p e r c e n t d e n s i t y h a s n o w h e r e b e e n a c h i e v e d . T h e a r e a l d e n s i t y 
of g r o w t h , on t h e a v e r a g e , i s a b o u t 75 p e r c e n t . 
In o r d e r t o c o m p a r e t h e a m o u n t of v e g e t a t i o n i n d i f f e r e n t p a r c e l s of 
l a n d , t h e n e t a r e a o c c u p i e d b y p l a n t s , a n d t h e a m o u n t of w a t e r c o n s u m e d 
in e a c h p a r c e l , i t i s u s e f u l t o a d j u s t t h e d e n s i t y t o 100 p e r c e n t . T h i s 
me thod , w h i c h w a s d e v e l o p e d b y G a t e w o o d a n d o t h e r s (195 2 ) , m i g h t l e a d 
to more c o n s i s t e n c y i n t h e r e s u l t s of c o n s u m p t i v e - u s e s t u d i e s „ 
T a b l e 10 l i s t s t h e m o s t c o m m o n v e g e t a t i o n s i n O g d e n V a l l e y w i t h 
common and s c i e n t i f i c n a m e s . 
Spec i f ic C h a r a c t e r i s t i c s a n d A s s o c i a t i o n s 
There a r e m a n y v a r i e t i e s of w a t e r - l o v i n g p l a n t s i n O g d e n V a l l e y . 
The g r o w t h h a b i t s for s o m e of t h e m o s t c o m m o n p l a n t s w i t h p l a n t a s s o c i a ­
t i o n s , u s e f u l n e s s of t y p e s , a n d t h e d e p t h t o w h i c h e a c h s e n d s r o o t s t o 
obta in w a t e r a r e d e s c r i b e d b e l o w . M o r e c o m p l e t e d e s c r i p t i o n s m a y b e 
ob ta ined from R o b i n s o n ( 1 9 5 8 ) , M e i n z e r ( 1 9 2 3 ) , a n d H i t c h c o c k ( 1 9 5 0 ) . 
Alfalfa; i s o n e of t h e m o s t i m p o r t a n t h a y a n d f o r a g e c r o p s i n O g d e n V a l l e y , 
Alfalfa g r o w s b e s t o n d e e p l o a m s a n d i t h a s a w i d e r a n g e of c l i m a t i c 
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T a b l e 1 0 . C o m m o n t y p e s of v e g e t a t i o n i n O g d e n V a l l e y . 
rnmmon or l o c a l n a m e S c i e n t i f i c n a m e 
Alfalfa M e d i c a q o s a l i v a L i n n a e u s 
American m a n n o - g r a s s G l y c e r i a g r a n d i s S . W a t s . 
Big s a g e b r u s h A r t e m i s i a t r i d e n t a t a N u t t . s s p . 
Bigtooth m a p l e A c e r g r a n d i d e n t a t u m N u t t . 
Black m u s t a r d B r a s s i c a n i g r a (L . ) Koch 
Blue w i l d r y e E l y m u s g l a u c u s B u c k l . v a r . 
Boxelder A c e r n e g u n d a L . v a r . 
Ca t t a i l T y p h a d o m i n g e n s i s P e r s . 
Ca t t a i l T y p h a l a t i f o l i a L . 
Common d a n d e l i o n T a r a x a c u m o f f i c i n a l e W e b e r 
Cot tonwood P o p u l u s L . 
Cres t ed w h e a t g r a s s A g r o p y r o n c r i s t a t u m (L.) G o e r t n . 
Curly d o c k R u m e x c r i s p u s L . 
Elk t h i s t l e C i r s i u m c . f . u n d u l a t u m ( N u t t . ) S p r e n g . 
Gambel s c r u b o a k Q u e r c u s g a m b e l i i N u t t . 
Giant w i l d r y e E l y m u s c o n d e n s a t u s P r e s l . v a r . 
Hairy c h e s s (Brome) B r o m u s c o m m u t a t u s S c h r o d . v a r . 
Hound ' s t o n g u e C y n o q l o s s u m o f f i c i n a l e L . 
I n t e r m e d i a t e w h e a t g r a s s A g r o p y r o n c . f . i n t e r m e d i u m ( H o s t ) B e a u v . 
Kentucky b l u e g r a s s Poa p r a t e n s i s L . 
Mule e a r s W y e t h i a a m p l e x i c a l u s ( N u t t . ) N u t t . 
Mus ta rd B r a s s i c a L . 
Oats A v e n a s a t i v a L . 
Orchard g r a s s D a c t y l i s g l o m e r a t a L . 
Quaking a s p e n P o p u l u s t r e m u l o i d e s L . 
Redtop b e n t g r a s s A g r o s t i s a l b a L . 
Rye S e c a l a c e r e a l e L . 
S lender w h e a t g r a s s A g r o p y r o n c a n i n u m (L.) B e a u v . 
Smooth b r o m e B r o m u s i n e r m i s L e y s s . 
Timothy P h l e u m p r a t e n s e L . 
Wi l low S a l i x L . 
W i r e g r a s s J u n c u s b a l t i c u s L . 
Yarrow A c h i l l e a m i l l e f o l i u m L . s s p . 
Yellow s w e e t c l o v e r M e l i l o t u s o f f i c i n a l i s (L. ) L a m . 
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t o l e r a n c e . As a r u l e i t d o e s n o t t h r i v e i n a c i d s o i l s ( M c K e e , 1 9 4 8 , 
7 1 5 ) . Al fa l fa i s a d e e p - r o o t e d p l a n t a n d w i l l s e n d i t s r o o t s t o g r e a t 
d e p t h s i n s e a r c h of g r o u n d w a t e r . M e i n z e r ( 1 9 2 7 , p . 54) c i t e s t h r e e 
r e p o r t s of t h e r o o t s of o l d e r p l a n t s b e i n g t r a c e d a t d e p t h s of 6 5 , 6 6 , 
and 129 f e e t . 
In O g d e n V a l l e y a v e r y c h a r a c t e r i s t i c a s s o c i a t i o n of a l f a l f a i s 
ye l low s w e e t c l o v e r . 
B l u e g r a s s e s : The b l u e g r a s s e s a r e of g r e a t i m p o r t a n c e b e c a u s e of t h e i r 
forage v a l u e . The m o s t i m p o r t a n t s p e c i e s i s P o a p r a t e n s i s , c o m m o n l y 
known a s K e n t u c k y b l u e g r a s s . 
W i t h v e r y f e w e x c e p t i o n s t h e b l u e g r a s s e s a r e p a l a t a b l e a n d n u t r i ­
t i ous and a r e t h e s e c o n d m o s t i m p o r t a n t f o r a g e g r a s s e s i n O g d e n V a l l e y . 
Their g r o w t h h a b i t s a r e v e r y s i m i l a r t o t h o s e of a l f a l f a . 
In O g d e n V a l l e y t h e b l u e g r a s s e s a r e c o m m o n l y a s s o c i a t e d w i t h 
orchard g r a s s , t i m o t h y , c r e s t e d w h e a t g r a s s , a n d s m o o t h b r o m e . S l e n d e r 
w h e a t g r a s s a n d r e d t o p b e n t g r a s s a r e a l s o a s s o c i a t e d w i t h b l u e g r a s s e s . 
O a t s : The m o s t i m p o r t a n t s p e c i e s of t h e g e n u s i s A v e r a s a t i v a , t h e 
famil iar c u l t i v a t e d o a t . In O g d e n V a l l e y , o a t i s u t i l i z e d for h a y . I t i s t h e 
l e a s t a b u n d a n t c u l t i v a t e d p l a n t a n d i s p r e s e n t i n a b o u t 11 a c r e s . I t g r o w s 
mos t ly a r o u n d E d e n a n d H u n t s v i l l e . 
Pas tu re g r a s s e s : T h e m o s t c o m m o n g r a s s e s u s e d for p e r m a n e n t p a s t u r e 
a r e : K e n t u c k y b l u e g r a s s , r e d t o p b e n t g r a s s , o r c h a r d g r a s s , s m o o t h b r o m e . 
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c l o v e r s , e l k t h i s t l e , m e a d o w f o x t a i l , w i r e g r a s s , g i a n t w i l d r y e , a n d 
s h e p h e r d s ' p u r s e . 
P a s t u r e g r a s s e s o c c u p y a n a r e a of a p p r o x i m a t e l y 2 , 2 0 0 a c r e s i n 
O g d e n V a l l e y . T h e y g r o w i n a r e a s of h i g h w a t e r t a b l e a n d a l o n g t h e f l o o d 
p l a i n s of s u r f a c e s t r e a m s a n d P i n e v i e w R e s e r v o i r . 
D r y - l a n d c r o p s , g r a s s e s , a n d s h r u b s : D r y - l a n d c r o p s , g r a s s e s , a n d 
s h r u b s d e p e n d o n p r e c i p i t a t i o n for g r o w t h a n d t h e y p r o b a b l y u s e p r a c t i c a l l y 
a l l t h e p r e c i p i t a t i o n t h a t f a l l s o n a r e a s in w h i c h t h e y g r o w . A l t h o u g h t h e 
s o i l a t m o s t t i m e s a b s o r b s a l l m o i s t u r e a s i t f a l l s , s o m e p r e c i p i t a t i o n m a y 
b e l o s t b y s u r f a c e r u n o f f . T h i s p o s s i b l e l o s s b y s u r f a c e runoff i s p r o b a b l y 
b a l a n c e d b y t h e u s e of a s m a l l a m o u n t of g r o u n d w a t e r b y t h e v e g e t a t i o n . 
T y p i c a l p l a n t s of t h i s c a t e g o r y i n c l u d e b i g s a g e b r u s h , m u l e e a r s , 
c u r l y d o c k , c o m m o n d a n d e l i o n , m u s t a r d s , s h e p h e r d s ' p u r s e , s l e n d e r 
w h e a t g r a s s , y e l l o w s w e e t c l o v e r , b l a c k m u s t a r d , a n d g a m b l e s c r u b o a k . 
A l o n g t h e w e s t e r n b o u n d a r y of t h e v a l l e y , g a m b e l s c r u b o a k i s m o r e 
a b u n d a n t w h e r e a s t h e e a s t e r n b o u n d a r y of t h e v a l l e y i s r a t h e r b a r r e n . 
T r e e s : T h e m o s t c o m m o n t r e e s , i n O g d e n V a l l e y , i n c l u d e w i l l o w a n d c o t t o n -
w o o d . W i l l o w i s g e n e r a l l y f o u n d a l o n g t h e s t r e a m b a n k s and a r e c o m m o n l y 
a s s o c i a t e d w i t h c o t t o n w o o d , c a t t a i l s , b l u e g r a s s e s , a n d w h e a t g r a s s e s . 
T h e w i l l o w g r o w t h o n t h e f l o o d p l a i n s of t h e t h r e e f o r k s of O g d e n R i v e r 
i s p a r t i c u l a r l y o u t s t a n d i n g . B e c a u s e of t h e m a n y s p e c i e s of S a l i x a n d t h e 
d i f f i c u l t y of d i s t i n g u i s h i n g a m o n g t h e m , g e n e r i c r e f e r e n c e w i l l b e m a d e h e r e . 
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M o s t s p e c i e s of w i l l o w a r e b e l i e v e d t o b e p h r e a t o p h y t e s , for t h e y 
are n e a r l y a l w a y s a s s o c i a t e d w i t h m o i s t s i t u a t i o n s . A c c o r d i n g t o R o b i n s o n 
(1958, p . 64) m o s t of t h e w i l l o w g r o w t h o c c u r s w h e r e t h e d e p t h t o w a t e r 
t a b l e i s l e s s t h a n 15 f e e t . M o s t w i l l o w s p r e f e r w a t e r of g o o d q u a l i t y a n d 
deep f e r t i l e s o i l s . T h e y h a v e a l o w t o l e r a n c e for a l k a l i n e or s a l i n e 
c o n d i t i o n s . 
W i l l o w s a r e i m p o r t a n t i n e r o s i o n c o n t r o l , t h r o u g h s t a b i l i z i n g t h e 
soi l on t h e b a n k s of s t r e a m s a n d g u l l i e s . T h e y a l s o form a n i m p o r t a n t 
b rowse p l a n t . 
The g e n u s P o p u l u s i n c l u d e s a s p e n s , p o p l a r s , a n d c o t t o n w o o d s . In 
Ogden V a l l e y , c o t t o n w o o d i s b y f a r t h e m o s t a b u n d a n t . T h e y a r e c o m m o n l y 
found a l o n g t h e s t r e a m b a n k s i n a s s o c i a t i o n w i t h w i l l o w a n d c a t t a i l s . 
They a l s o g r o w a t p l a c e s w h e r e t h e g r o u n d w a t e r i s g e n e r a l l y a t s h a l l o w 
depth and r e a d i l y a v a i l a b l e . 
C o t t o n w o o d s a r e c o n s i d e r e d a s p h r e a t o p h y t e s . I n f o r m a t i o n a s t o t h e 
depth t h a t c o t t o n w o o d w i l l s e n d i t s r o o t s t o t h e w a t e r t a b l e i s s c a n t y . 
M e i n z e r ( 1 9 2 7 , p . 58) q u o t e s r e p o r t s of c o t t o n w o o d s g r o w i n g w h e r e t h e 
depth t o w a t e r t a b l e w a s 20 f e e t . 
C o t t o n w o o d s p r e f e r a w a t e r of g o o d q u a l i t y , a l t h o u g h t h e y t o l e r a t e 
a w a t e r of m o d e r a t e s a l i n i t y . T h e y f u r n i s h b r o w s e for l i v e s t o c k w h e n t h e 
l e a v e s a r e w i t h i n r e a c h . 
W a t e r - l o v i n g P l a n t s i n R e l a t i o n t o W a t e r S u p p l y 
In O g d e n V a l l e y , l a r g e t r a c t s of l a n d a r e o c c u p i e d b y c e r t a i n d i s t i n c -
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t i v e g r o u p s of p l a n t s w h i c h g r o w o n l y w h e r e g r o u n d w a t e r o c c u r s a t 
s h a l l o w d e p t h . T h e s e p l a n t s w e r e n a m e d " p h r e a t o p h y t e s " ( M e i n z e r , 
19 2 3 , p . 5 5 ) . P h r e a t o p h y t e s e x t e n d t h e i r r o o t s t o t h e w a t e r t a b l e , o r t o 
t h e c a p i l l a r y f r i n g e a b o v e i t . O t h e r t y p e s of w a t e r - l o v i n g p l a n t s g r o w 
w h e r e t h e w a t e r t a b l e i s v e r y c l o s e t o t h e l a n d s u r f a c e , o r w h e r e w a t e r i s 
p o n d e d t o s h a l l o w d e p t h . T h e s e p l a n t s , w h i c h g r o w u n d e r w a t e r o r h a v e 
t h e i r r o o t s u n d e r w a t e r , a r e c a l l e d " h y d r o p h y t e s " . P h r e a t o p h y t e s a n d 
h y d r o p h y t e s m a y b e r e f e r r e d t o c o l l e c t i v e l y a s h y d r o p h i l i c ( w a t e r - l o v i n g ) 
p l a n t s . 
D u r i n g t h e i r r i g a t i o n s e a s o n a l m o s t a l l of t h e i r r i g a t i o n w a t e r i s 
d i v e r t e d from s u r f a c e s t r e a m s b y c a n a l s a n d d i t c h e s . A l t h o u g h s p r i n k l e 
i r r i g a t i o n s y s t e m i s a p p l i e d a t s o m e p l a c e s , m o s t of t h e a r e a i s s t i l l 
i r r i g a t e d b y f l o o d i n g of l a r g e t r a c t s of l a n d . O v e r i r r i g a t i o n i s a c o m m o n 
p r a c t i c e i n O g d e n V a l l e y , e s p e c i a l l y d u r i n g t h e e a r l y p a r t s of t h e i r r i g a t i o n 
s e a s o n . As a r e s u l t , l a r g e a r e a s a r e o v e r s a t u r a t e d a n d w h e r e s u c h a r e a s 
a r e u n d e r l a i n b y i m p e r m e a b l e s o i l s o r s o i l s of l o w p e r m e a b i l i t y , n a t u r a l 
d r a i n a g e w i l l b e v e r y s l o w and t h e p o n d s w i l l f o r m . B e c a u s e of o v e r -
i r r i g a t i o n a n d t h e n a t u r e of s o i l s s o m e g o o d l a n d i s w a t e r l o g g e d , u s a b l e 
o n l y fo r p a s t u r e . 
C o n s u m p t i v e U s e of W a t e r b y C r o p s i n O g d e n V a l l e y 
D u r i n g t h i s i n v e s t i g a t i o n n o d i r e c t m e a s u r e m e n t s h a v e b e e n m a d e of 
t h e a m o u n t of w a t e r c o n s u m e d b y c r o p s i n O g d e n V a l l e y . H o w e v e r , s o m e 
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da ta w e r e o b t a i n e d from U . S . D e p a r t m e n t of A g r i c u l t u r e S o i l C o n s e r v a t i o n 
Service in O g d e n . The r e s u l t s of t h e i r i n v e s t i g a t i o n s a r e s h o w n i n t a b l e 11 
T a b l e 1 1 . A n n u a l c o n s u m p t i v e u s e of w a t e r b y v a r i o u s c r o p s 
i n O g d e n V a l l e y . 
( S o u r c e : U . S . D e p a r t m e n t of A g r i c u l t u r e S o i l C o n s e r v a t i o n S e r v i c e ) 
P e a k U s e G r o w i n g S e a s o n 
Crop M o n t h U s e S t a r t End L e n g t h T o t a l u s e 
( i n c h e s ) ( d a y s ) ( i n c h e s ) 
Alfalfa J u l y 7 . 0 5 / 1 9 / 3 0 152 2 7 . 8 
Spring g r a i n J u n e 5 . 9 4 / 1 2 8 / 2 0 130 1 8 . 5 
Pas ture J u l y 5 . 8 4 / 1 2 1 0 / 2 1 192 2 4 . 1 
Corn ( s i l a g e ) J u l y 6 . 1 5 / 2 7 8 / 3 0 95 1 7 . 5 
R a t e s of e v a p o t r a n s p i r a t i o n for a r e a s o c c u p i e d b y p l a n t s t h a t a r e n o t 
l i s t ed in t h e t a b l e a r e o b t a i n e d from a v a i l a b l e i n f o r m a t i o n o n s p e c i f i c 
plant t y p e s . F e t h a n d o t h e r s ( 1 9 6 6 , p . 69) i n c l u d e d t h e w i l l o w a n d c o t t o n ­
wood t r e e s i n t h e s a m e g r o u p w i t h c a t t a i l s s i n c e t h e y h a v e s i m i l a r e v a p o ­
t r a n s p i r a t i o n r a t e s . C a t t a i l s s e l e c t e d for t h e t a n k e x p e r i m e n t s i n d i c a t e 
tha t t h e e v a p o t r a n s p i r a t i o n r a t e of t h e c a t t a i l s i s n e a r l y t h e a v e r a g e for 
t h i s v e g e t a t i o n g r o u p . The r e s u l t s of e v a p o t r a n s p i r a t i o n s t u d i e s a t O g d e n 
Bay Bird Refuge for t h e 1955 g r o w i n g s e a s o n s h o w t h a t c a t t a i l s g r o w i n g i n 
wate r 2 i n c h e s a b o v e t h e s u r f a c e of t h e g r o u n d h a d a n e v a p o t r a n s p i r a t i o n 
ra te of 6 0 . 4 2 i n c h e s . T h e r e f o r e , F e t h a n d o t h e r s ( 1 9 6 6 , p . 69) e s t i m a t e d 
tha t t h e c a t t a i l s g r o w n u n d e r n a t u r a l c o n d i t i o n s w o u l d h a v e a n e v a p o t r a n s ­
p i ra t ion r a t e of 6 1 . 5 i n c h e s ( 5 . 1 2 5 f e e t ) for t h e e n t i r e y e a r . 
The g r o w t h h a b i t s of p a s t u r e g r a s s e s a n d b l u e g r a s s e s a r e r a t h e r 
s i m i l a r . The m a j o r i t y of t h e p l a n t s p e c i e s a s s o c i a t e d i n e a c h g r o u p a r e 
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common . T h e s e g r o u p s m u s t h a v e s i m i l a r e v a p o t r a n s p i r a t i o n r a t e s . I t i s , 
t h u s , a s s u m e d t h a t a n a n n u a l e v a p o t r a n s p i r a t i o n r a t e for p a s t u r e g r a s s e s , 
2 4 . 1 i n c h e s , m a y a l s o a p p l y t o b l u e g r a s s e s . 
The g r o s s a r e a s of e a c h t y p e of p l a n t g r o u p v / e r e m e a s u r e d b y p l a n i -
meter from t h e a e r i a l p h o t o g r a p h s . The n e t a r e a o c c u p i e d b y e a c h p l a n t 
group i s a d j u s t e d t o 1 0 0 - p e r c e n t d e n s i t y ( t a b l e 1 2 ) . 
Tab le 1 2 . A r e a s o c c u p i e d b y p l a n t s i n O g d e n V a l l e y . 
Plant t y p e G r o s s a r e a N e t a r e a a d j u s t e d t o 1 0 0 - p e r c e n t 
( a c r e s ) d e n s i t y ( a c r e s , r o u n d e d ) 
Alfalfa 4 , 6 0 8 3 , 5 0 0 
B l u e g r a s s e s 2 , 253 1 , 7 0 0 
Spring g r a i n s 1 , 2 0 0 900 
(wheat and b a r l e y ) 
Oats 1 1 . 5 9 
Corn ( s i l a g e ) 120 90 
Pas tu re 2 , 240 1 , 7 0 0 
Trees 1 , 4 2 0 710 
Knowing t h e n e t a r e a a d j u s t e d t o 1 0 0 - p e r c e n t d e n s i t y a n d t h e e v a p o ­
t r a n s p i r a t i o n r a t e of e a c h p l a n t o r g r o u p of p l a n t s , t h e t o t a l c o n s u m p t i v e 
u se may b e c a l c u l a t e d . T a b l e 13 s h o w s t h e e s t i m a t e d c o n s u m p t i o n of 
wate r by p l a n t s i n O g d e n V a l l e y . 
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T a b l e 1 3 . E s t i m a t e d c o n s u m p t i o n of w a t e r b y p l a n t s i n O g d e n 
V a l l e y . 
R a t e of e v a p o - N e t a r e a a d j u s t e d T o t a l c o n -
Plant t r a n s p i r a t i o n t o 1 0 0 - p e r c e n t s u m p t i v e u s e . 
( f e e t / y e a r ) d e n s i t y ( a c r e s ) ( a c r e - f e e t / y e a r ) 
Alfalfa 2 . 3 2 3 , 5 0 0 8 , 1 0 0 
B l u e g r a s s e s 2 . 0 0 8 1 , 7 0 0 3 , 4 0 0 
Spring g r a i n s 1 . 5 4 9 0 0 1 , 4 0 0 
(wheat and b a r l e y ) 
Oa t s 1 . 5 4 9 13 
Corn ( s i l a g e ) 1 . 4 6 90 130 
Pas tu re 2 . 0 0 8 1 , 7 0 0 3 , 4 0 0 
Trees 5 . 1 2 5 710 3 , 6 0 0 
Total ( rounded) 2 0 , 0 0 0 
S p r i n g s 
D i s c h a r g e b y s p r i n g s c o n s t i t u t e s a v e r y s m a l l p a r t of t h e t o t a l d i s ­
cha rge of g r o u n d w a t e r i n O g d e n V a l l e y . S e v e r a l s m a l l s p r i n g s w e r e l o c a t e d 
a long t h e e d g e of t h e v a l l e y f i l l b u t b e c a u s e of t h e i r s m a l l y i e l d s t h e y a r e 
not s i g n i f i c a n t . 
Three m a j o r s p r i n g s d i s c h a r g e g r o u n d w a t e r i n O g d e n V a l l e y . T h e 
to ta l d i s c h a r g e from t h e s e s p r i n g s i n 1 9 7 0 w a s e s t i m a t e d t o b e a b o u t 1 , 3 0 0 
a c r e - f e e t . The l a r g e s t d i s c h a r g e c o m e s from B e n n e t t s p r i n g , w h i c h i s 
loca ted in (A-6 -2 ) 26 c c c It s u p p l i e s w a t e r b o t h t o t h e t o w n of H u n t s v i l l e 
and t o t h e M o n a s t e r y . T h e d i s c h a r g e f rom t h e s p r i n g i s e x t r e m e l y v a r i a b l e . 
These v a r i a t i o n s a r e m o s t l y s e a s o n a l . T h e m a x i m u m d i s c h a r g e o b s e r v e d 
during t h e s p r i n g f r e s h e t w a s a b o u t 4 s e c o n d - f e e t ( B a r n e t t , O g d e n R i v e r 
o m m i s s i o n e r , o r a l c o m m u n . , 1 9 7 0 ) . H o w e v e r , d u r i n g m o s t of t h e s u m m e r , 
t n e
 d i s c h a r g e i s g e n e r a l l y l e s s t h a n 1 s e c o n d - f o o t . W h e n t h e d i s c h a r g e 
l   t t  ti  f at r  t    
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d r o p s d o w n t o 1 s e c o n d - f o o t o r l e s s , 0 . 4 s e c o n d - f o o t g o e s t o t h e t o w n of 
H u n t s v i l l e a n d t h e r e s t t o t h e M o n a s t e r y . 
T h e B e n n e t t s p r i n g d i s c h a r g e s a w a t e r of g o o d q u a l i t y from t h e Kn igh t 
F o r m a t i o n . The a n n u a l d i s c h a r g e from t h i s s p r i n g i s e s t i m a t e d t o b e a b o u t 
8 6 0 a c r e - f e e t . 
P a t i o s p r i n g s , ( A - 7 - 1 ) 22 c a a , d i s c h a r g e s a b o u t 220 a c r e - f e e t of 
w a t e r p e r y e a r . S o m e of t h e w a t e r i s u s e d for t h e s w i m m i n g p o o l i n t h e 
P a t i o S p r i n g s l o d g e a n d t h e r e s t i s d i v e r t e d for i r r i g a t i o n . 
T h e s p r i n g s e m e r g e from t h e u n c o n s o l i d a t e d s e d i m e n t s of t h e v a l l e y 
f i l l . The w a t e r s a m p l e s o b t a i n e d from t h e P a t i o s p r i n g s w e r e a n a l y z e d b y 
U . S . G e o l o g i c a l S u r v e y i n S e p t e m b e r 1 6 , 1 9 5 2 . T h e a n a l y s e s i n d i c a t e 
t h a t t h e w a t e r i s of g o o d q u a l i t y . 
B u r n e t t s p r i n g s , ( A - 7 - 1 ) 22 a c b , a l s o d i s c h a r g e a b o u t 220 a c r e - f e e t 
of w a t e r p e r y e a r . M o s t of t h e w a t e r i s u s e d b y t h e t o w n of E d e n . It i s , 
h o w e v e r , r e p o r t e d t h a t t h e a c t u a l d i s c h a r g e from t h e s p r i n g s i s a l i t t l e 
l a r g e r t h a n t h e f i g u r e g i v e n a b o v e . S i n c e t h e a c t u a l d i s c h a r g e h a s n e v e r 
b e e n m e a s u r e d , t h e m i n i m u m d i s c h a r g e , w h i c h i s t h e r e c o r d e d a m o u n t u s e d 
b y t h e t o w n of E d e n , i s s h o w n i n t h i s r e p o r t . 
B u r n e t t s p r i n g s i s s u e from t h e u n c o n s o l i d a t e d s e d i m e n t s of t h e 
v a l l e y f i l l a b o u t 1 /4 m i l e s o u t h e a s t of P a t i o s p r i n g s . T h e w a t e r i s of g o o d 
q u a l i t y a n d i t d o e s n o t r e q u i r e p r e t r e a t m e n t b e f o r e u s e . 
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S u b s u r f a c e O u t f l o w 
P r i o r t o t h e c o m p l e t i o n of P i n e v i e w D a m , t h e n a t u r a l d i s c h a r g e b y 
s e e p a g e from t h e a r t e s i a n r e s e r v o i r w a s s t u d i e d b y L e g g e t t e a n d T a y l o r 
( 1 9 3 7 ) . T h e i r i n v e s t i g a t i o n s i n d i c a t e d t h a t t h e s e e p a g e i n t o t h e O g d e n 
C a n y o n w a s of t h e o r d e r of 2 , 1 0 0 a c r e - f e e t . W i t h t h e c o n s t r u c t i o n of t h e 
P i n e v i e w D a m , s e e p a g e from a r t e s i a n r e s e r v o i r i n t o O g d e n C a n y o n h a s 
b e e n p r a c t i c a l l y e l i m i n a t e d . P i n e v i e w D a m h a s b e e n p r o v i d e d w i t h a 
s t e e l s h e e t p i l e w h i c h e x t e n d s t o t h e b e d r o c k . L i k e l y t h e r e i s n o w l i t t l e 
o r n o s e e p a g e u n d e r n e a t h t h e d a m . 
The a m o u n t of w a t e r l o s t from t h e a r t e s i a n r e s e r v o i r b y u p w a r d m o v e ­
m e n t t h r o u g h t h e c l a y c o n f i n i n g b e d i s v e r y s m a l l . T e s t s of p e r m e a b i l i t y 
o n c l a y s a m p l e s i n d i c a t e t h a t t h e c l a y i s e s s e n t i a l l y i m p e r v i o u s ( L e g g e t t e 
a n d T a y l o r , 1 9 3 7 , p . 1 2 0 ) . 
G r o u n d - W a t e r B u d g e t of O g d e n V a l l e y 
F o r t h e e f f e c t i v e u t i l i z a t i o n of a l i m i t e d g r o u n d - w a t e r s u p p l y , a 
g e n e r a l i n v e n t o r y of s u p p l y a n d d e m a n d s h o u l d b e m a d e . T h i s p r o v i d e s 
t h e b a s i s for m a k i n g t h e b e s t u s e of t h e s u p p l y t h r o u g h r e g u l a t i o n of s u r f a c e -
w a t e r a n d g r o u n d - w a t e r s t o r a g e a n d w i t h d r a w a l s , a n d a l s o p r o v i d e s a l o g i ­
c a l b a s i s for p l a n n i n g for f u t u r e w a t e r r e q u i r e m e n t s . G r o u n d - w a t e r 
i n v e n t o r i e s a r e m a d e b y d e t e r m i n i n g t h e v a r i o u s i t e m s of r e c h a r g e , d i s ­
c h a r g e , a n d c h a n g e i n s t o r a g e , a n d b a l a n c i n g t h e m o n a n a n n u a l b a s i s i n 
a c c o r d a n c e w i t h t h e s i m p l e h y d r o l o g i c e q u a t i o n : 
R e c h a r g e = D i s c h a r g e + C h a n g e i n s t o r a g e 
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In O g d e n V a l l e y t h e r e a r e o n l y t w o i r r i g a t i o n w e l l s . M o s t of t h e 
w a t e r for i r r i g a t i o n i s s u p p l i e d b y s u r f a c e s t r e a m s . T h e w a t e r for d o m e s t i c 
u s e i s s u p p l i e d b y s e v e r a l s p r i n g s a n d b y w e l l s t h a t t a p t h e w a t e r - t a b l e 
a q u i f e r . The d i s c h a r g e from 46 a r t e s i a n w e l l s i n t h e A r t e s i a n P a r k a r e a 
i s e x p o r t e d t o t h e C i t y of O g d e n . 
T a b l e 14 s h o w s t h e g r o u n d - w a t e r b u d g e t of O g d e n V a l l e y for 1 9 7 0 . 
T a b l e 1 4 . G r o u n d - w a t e r b u d g e t of O g d e n V a l l e y for 1 9 7 0 . 
R e c h a r g e A c r e - f e e t 
S e e p a g e from w a t e r w a y s a n d 
i r r i g a t e d l a n d 2 9 , 0 0 0 
I n f i l t r a t i o n of p r e c i p i t a t i o n 5 , 3 0 0 
S u b s u r f a c e i n f l o w U n k n o w n 
, T o t a l 3 4 , 3 0 0 
D i s c h a r g e 
W e l l s 
F l o w i n g 1 2 , 6 0 0 
N o n - f l o w i n g 100 
E v a p o t r a n s p i r a t i o n 2 0 , 0 0 0 
S p r i n g s 1 , 3 0 0 
S u b s u r f a c e o u t f l o w N e g l i g i b l e 
T o t a l 3 4 , 0 0 0 
T h e d i f f e r e n c e of 300 a c r e - f e e t b e t w e e n r e c h a r g e a n d d i s c h a r g e m a y b e d u e 
t o t h e a s s u m p t i o n s m a d e for v a r i o u s i t e m s of t h e h y d r o l o g i c e q u a t i o n . 
W a t e r - L e v e l F l u c t u a t i o n s 
W a t e r l e v e l s i n O g d e n V a l l e y a r e c h a n g i n g c o n t i n u a l l y for m a n y 
r e a s o n s . T h e y r i s e w i t h a n e t a d d i t i o n of w a t e r t o t h e g r o u n d - w a t e r r e s e r ­
v o i r , a n d t h e y d e c l i n e w i t h a n e t s u b t r a c t i o n . T h e c a u s e s of f l u c t u a t i o n s 
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of w a t e r l e v e l s i n t h e a r t e s i a n w e l l s m a y b e c l a s s i f i e d i n t o fou r g r o u p s : 
(1) r e c h a r g e t o t h e a r t e s i a n r e s e r v o i r b y m e a n s of d i r e c t i n f i l t r a t i o n of 
p r e c i p i t a t i o n , s e e p a g e from i r r i g a t e d a r e a s , c a n a l s , a n d s u r f a c e s t r e a m s ; 
(2) c h a n g i n g a t m o s p h e r i c p r e s s u r e ; (3) c h a n g e s i n t h e r a t e of d i s c h a r g e 
from t h e a r t e s i a n w e l l s ; a n d (4) l o a d i n g b y P i n e v i e w R e s e r v o i r . The v a r i ­
o u s i n f l u e n c e s m a y o p e r a t e s i n g l y or i n c o m b i n a t i o n a n d m a y b e l o n g t e r m , 
s e a s o n a l , d a i l y , o r b r i e f . O n l y l o n g - t e r m a n d s e a s o n a l f l u c t u a t i o n s w i l l 
b e d i s c u s s e d i n t h i s r e p o r t . 
W a t e r l e v e l s w e r e m e a s u r e d b y m o n t h l y i n t e r v a l s i n t w e n t y - t h r e e 
w e l l s d u r i n g t h e p e r i o d J u l y 1 9 7 0 - J u n e 1 9 7 1 ( t a b l e 1 5 ) , a n d h y d r o g r a p h s 
of t h e s e w e l l s a r e s h o w n i n f i g u r e 1 1 . A s t e e l t a p e w a s u s e d for d e p t h - t o -
w a t e r m e a s u r e m e n t s . A p e r m a n e n t m e a s u r e m e n t p o i n t , u s u a l l y t h e c o l l a r 
of t h e w e l l , w a s e s t a b l i s h e d . Long t e r m r e c o r d s w e r e o b t a i n e d from U . S . 
G e o l o g i c a l S u r v e y for t h e t h r e e o b s e r v a t i o n w e l l s t h a t a r e e q u i p p e d w i t h 
a u t o m a t i c w a t e r - l e v e l r e c o r d e r s . The h y d r o g r a p h s for t h e s e w e l l s a r e 
s h o w n i n f i g u r e s 1 2 , 1 3 , a n d 1 4 . 
T h o m a s (1953) i n d i c a t e d t h a t t h e w a t e r l e v e l i n t h e t e s t w e l l , ( A - 6 - 1 ) 
11 c a b - 1 , r i s e s b y 1 .2 f e e t for e a c h i n c h of p r e c i p i t a t i o n d u r i n g a u t u m n 
p e r i o d . T h e w a t e r l e v e l s i n f e w a r t e s i a n w e l l s l o c a t e d i n O g d e n V a l l e y 
h a v e b e e n s h o w n t o c o r r e l a t e c l o s e l y w i t h c h a n g e s i n a t m o s p h e r i c p r e s s u r e . 
" . . . t h e w a t e r l e v e l i n t h e w e l l r i s e s a b o u t 0 . 3 f o o t i n r e s p o n s e t o a d e ­
c r e a s e of 1 i n c h i n p r e s s u r e of a m e r c u r y b a r o m e t e r . . . " T h o m a s ( 1 9 4 5 , 
p . 2 2 ) . H e a s s u m e d a b a r o m e t r i c e f f i c i e n c y of 22 p e r c e n t for t h e t e s t w e l l . 
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Table 15. Water levels, in feet below land-surface datum, from twenty-three representative wells in Ogden Valley for the period July 1970-
June 1971. 
Altitude above mean 
Coordinate Number sea level (Ft.) July 6 Aug. 4 Sept. 7 Oct. 18 Nov. 8 Dec. 7 Jan.16 Feb. 8 Mar. 7 Apr. 17 May 9 June 8 
(A-6-r 1 1 aaa 4,921 11.45 11.85 11.43 17.22 18.19 16.14 14.82 13.02 13.81 13.45 14.19 12.12 
(A-6-F ) 2 aab-1 4,916 7.45 7.80 9.05 10.33 11.35 10.21 11.72 10.79 12.06 9.33 10.87 8.57 
(A-6-r I 2 aab-2 4,902 12.11 10.91 12.89 14.05 17.14 14.12 16.01 15.42 13.07 15.58 15.15 12.75 
(A-6-i; ) 2dbd 4,913 8.75 8.51 9.29 13.19 14.22 14.82 14.37 14.18 14.51 13.19 14.13 9.02 
(A-6-2; ) 5 bbc 4,981 14.21 18.20 16.72 16.69 16.01 14.66 16.21 14.57 17.69 15.85 16.02 13.94 
(A-6-2; ) 6bbb 4,929 9.51 12.92 10.31 16.74 18.03 13.35 12.55 9.61 10.37 11.11 12.01 13.33 
(A-6-2; ) 6ddc 4,957 1.85 5.55 4.11 7.62 7.53 6.68 8.01 6.99 7.96 4.61 7.67 2.19 
(A-6-2; 1.16 acc 4,987 18.11 24.75 28.69 32.66 32.20 33.42 26.69 25.14 30.89 25.31 21.25 10.16 
(A-6-2; 116 ebb 4,971 8.02 12.55 14.21 19.68 20.48 17.98 13.45 10.76 13.81 10.77 9.34 4.46 
(A-6-2 )16 daa 5,005 — 34.42 39.08 41.85 43.88 29.86 22.31 28.05 34.81 23.26 22.47 14.94 
(A-6-2; 116 dad 5,012 28.31 31.62 34.65 40.06 43.26 25.55 13.51 20.91 26.96 15.52 17.31 12.33 
(A-6-2; 17 aac 4,964 5.31 6.41 8.03 11.79 12.36 11.88 12.12 7.61 8.75 7.69 6.77 3.58 
(A-6-2; 118 aba 4,196 11.51 11.60 12.73 15.55 16.14 15.95 15.55 16.14 15.61 15.17 16.23 14.06 
(A-6-2; 118 bab 4,907 16.01 21.28 — 15.55 16.09 _ 29.82 26.13 25.43 12.77 20.89 15.89 
(A-6-2; )18 bad 4,907 14.41 14.15 34.45 31.54 32.42 17.49 16.93 17.56 17.78 17.15 20.02 14.79 
(A-6-2; 118 dbb 4,919 12.91 14.41 13.03 15.85 16.22 15.99 15.53 16.11 15.48 15.69 15.92 14.19 
(A-6-2; 121 ebb 4,998 4.23 7.53 10.05 12.85 13.31 11.17 6.54 7.07 7.04 4.31 4.68 15.49 
(A-7-i; ) 8ccb 5,203 18.81 29.01 36.69 33.51 18.83 12.65 12.45 13.26 17.87 18.98 12.64 42.43 
(A-7-1; )20 aaa-1 5,076 13.07 17.45 29.96 36.98 35.81 17.43 16.55 13.58 13.46 10.81 10.91 11.82 
(A-7-i; )20 aaa-2 5,066 39.81 46.51 57.58 66.99 66.82 54.38 48.87 45.22 45.67 43.55 41.21 42.61 
(A-7-i; 120 aad 5,071 28.21 33.65 43.32 52.05 42.99 38.77 35.37 35.19 30.72 30.36 32.16 
(A-7-i; 121 bbc 5,061 1.61 7.27 15.51 21.29 22.25 14.48 5.22 2.48 2.66 0.68 0.69 1.43 
(A-7-i; )35 edd 4,917 7.05 4.55 8.69 13.03 14.69 15.56 17.34 15.89 15.82 12.86 13.82 12.28 
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(A -7-1 ) 8 :cb , 71 ft. dee P-
Isc I. 5 20: ft 
(A -7- !)2C i at d, 105 ft. 
d ?ep Isc . 5 071 ft 
[A -7- 1)21 b l DC, B1 ft. 
de ;ep, Isc i. E 06' ft 
(/ >-7- 1)2 0 « aa- 1, 75 ft. 
d eep , Is d. 507 3 ft 
(A 7-1 20 aa; -2, 76 ft. 
de sp, lsd . 5 066 ft. 






















( \-7 1} 35 :dd , 1£ (.7 ft. 
c leef i, 1 >d. 491 7 f t. 
(A 6-1 ) 2 db i, C 3.4 ft. 
de ?P, Isc . 4 913 ft. 
(A -6-1 ) 2 aa: >-1, 15 2 f t. 
de 2P, Isc . 4 316 ft. 
(A -6-1 ) 2 aa )-2. ! * ft. 
dee :P 1 sd. 49( )2 ft. 
(A -6-' ) 1 aaa 1S .7 ft. 
de< 'P, ls< i. 4 921 ft 
(A -6-2 ) 6 bbi >, 2 28 ft. 
de ep, Isc , 4 329 ft. 
(A 6-2 I 6 dd 1 5 fl 
dee P, Isc I. 4 957 ft. 
J A CO 0 N D J F M A M J 
1970 1971 
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flgu.e 13. Hy~rograph of the test well, (JI.-6-l) 11 cab-I, for the period 1953-70. 
Figure ~4. Hydp:Jgrapl, of the test well, (1\-6-1) 12 aad-l, for t':le peri cd 1933-55. 
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( A - 6 - 1 ) 11 c a b - 1 . T h e e f f e c t s of c h a n g i n g a t m o s p h e r i c p r e s s u r e o n t h e 
f l u c t u a t i o n s of w a t e r l e v e l a r e v e r y s m a l l i n c o m p a r i s o n w i t h t h e e f f e c t s 
of c h a n g i n g a r t e s i a n d i s c h a r g e a n d l o a d i n g b y P i n e v i e w R e s e r v o i r . 
T h e r e i s a l w a y s s o m e d i s c h a r g e from t h e a r t e s i a n w e l l s i n O g d e n 
V a l l e y . T h i s d i s c h a r g e i s n o t c o n s t a n t b u t c h a n g e s from s e a s o n t o s e a s o n 
a n d from y e a r t o y e a r . As a r e s u l t , t h e w a t e r l e v e l s i n t h e n e a r b y w e l l s 
f l u c t u a t e . T h o m a s ( 1 9 4 5 ) , u s i n g t h e r e c o r d s for t h e t e s t w e l l , ( A - 6 - 2 ) 
12 a a d - 1 , p r i o r t o c o n s t r u c t i o n of P i n e v i e w D a m , i n d i c a t e s t h a t " . . . t h e 
c h a n g e of w a t e r l e v e l r a n g e d from 0 . 0 5 t o 0 . 1 0 f o o t p e r e a c h s e c o n d - f o o t 
c h a n g e in d i s c h a r g e " . 
C o n t i n u o u s w i t h d r a w a l of w a t e r from a n a r t e s i a n r e s e r v o i r p r o d u c e s 
r e d u c t i o n of p r e s s u r e a r o u n d t h e w e l l a n d t h e w a t e r i n t h e v i c i n i t y of t h e 
w e l l s t a r t s t o m o v e t o w a r d t h e w e l l . M o v e m e n t of w a t e r t o w a r d t h e w e l l 
d e v e l o p s a p r e s s u r e g r a d i e n t i n t h e a q u i f e r d i r e c t l y p r o p o r t i o n a l t o t h e 
v e l o c i t y of p e r c o l a t i o n a n d i n v e r s e l y t o t h e p e r m e a b i l i t y of t h e w a t e r ­
b e a r i n g m a t e r i a l . T h i s e f f e c t e x t e n d s r a d i a l l y from t h e w e l l a n d i s l i m i t e d 
t o t h e a r e a l e x t e n t of t h e c o n d u i t f u r n i s h i n g w a t e r t o t h e w e l l . The d e p r e s ­
s i o n i n t h e p r e s s u r e s u r f a c e c a u s e d b y l a r g e q u a n t i t i e s of w i t h d r a w a l s i s 
k n o w n a s " t h e c o n e of p r e s s u r e r e l i e f " , a n d t h e a r e a l e x t e n t of t h i s 
d e p r e s s i o n i s " t h e a r e a of i n f l u e n c e " . The w a t e r l e v e l s i n a l l w e l l s 
r e a c h i n g t h e c o n d u i t t a p p e d b y t h e p u m p i n g w e l l s a r e l o w e r e d w i t h i n t h e 
a r e a of i n f l u e n c e . 
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T h e s h a p e a n d p o s i t i o n of t h e c o n e of p r e s s u r e r e l i e f i s d e t e r m i n e d 
b y t h e n a t u r e of w i t h d r a w a l s from t h e r e s e r v o i r a n d b y t h e n a t u r e of t h e 
a q u i f e r m a t e r i a l , i t s e l f . W h e n t h e w i t h d r a w a l s c h a n g e from s e a s o n t o 
s e a s o n , a s i m i l a r c h a n g e w i l l t a k e p l a c e i n t h e c o n e of p r e s s u r e r e l i e f ; 
t h u s , t h e w a t e r l e v e l i n t h e w e l l s w i l l s h o w s e a s o n a l f l u c t u a t i o n s . 
If t h e r a t e of d i s c h a r g e from a n a r t e s i a n a q u i f e r h a s b e e n m o r e 
r a p i d t h a n t h e r a t e of r e c h a r g e t o t h e s a m e a q u i f e r , s o m e of t h e w a t e r 
d i s c h a r g e d m u s t h a v e b e e n d e r i v e d from s t o r a g e i n t h e w a t e r - b e a r i n g 
m a t e r i a l u n d e r l y i n g t h e a r e a . The w i t h d r a w a l from s t o r a g e r e q u i r e s a r e ­
d u c t i o n i n t h e i n t e r s t i t i a l s p a c e o c c u p i e d b y w a t e r . As a r e s u l t of t h i s 
t h e a q u i f e r u n d e r g o e s a c e r t a i n a m o u n t of c o m p a c t i o n i n w h i c h i t s t o t a l 
i n t e r s t i t i a l s p a c e w i l l d e c r e a s e b y a v o l u m e a p p r o x i m a t e l y e q u a l t o t h e 
v o l u m e of t h e d i s c h a r g e d w a t e r . 
C o r r e l a t i o n b e t w e e n a r t e s i a n d i s c h a r g e a n d t h e f l u c t u a t i o n s of w a t e r 
l e v e l i n t h e t e s t w e l l , ( A - 6 - 1 ) l l c a b - 1 , i s d o n e for t h e p e r i o d 1 9 6 0 - 6 9 . 
D u r i n g t h e m o n t h of J u n e of e a c h y e a r , t h e s t o r a g e of P i n e v i e w R e s e r v o i r 
r e a c h e s i t s m a x i m u m a n d r e m a i n s m o r e or l e s s c o n s t a n t . T h u s , t h e l o a d ­
i n g e f f e c t of P i n e v i e w s t o r a g e for t h i s m o n t h i s a p p r o x i m a t e l y c o n s t a n t . 
A c c o r d i n g l y , a n a t t e m p t i s m a d e t o c o r r e l a t e a r t e s i a n d i s c h a r g e w i t h t h e 
f l u c t u a t i o n s of w a t e r l e v e l i n t h e t e s t w e l l for t h e J u n e m e a s u r e m e n t s . In 
g e n e r a l n o g o o d c o r r e l a t i o n e x i s t s e x c e p t for t h e y e a r s 1 9 6 3 , 1 9 6 5 , a n d 
1 9 6 8 . For t h e y e a r s i n d i c a t e d , 0 . 1 f o o t c h a n g e i n w a t e r l e v e l c o r r e s p o n d s 
t o o n e s e c o n d - f o o t c h a n g e i n d i s c h a r g e . 
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T h e l o n g t e r m h y d r o g r a p h s for t h e o b s e r v a t i o n w e l l s , ( A - 6 - 1 ) 11 
d c d - 1 a n d ( A - 6 - 1 ) 12 a a d - 1 , i n d i c a t e t h a t t h e f l u c t u a t i o n s of w a t e r l e v e l s 
i n t h e s e w e l l s s t r o n g l y c o r r e l a t e w i t h t h e c h a n g e s i n s t o r a g e of P i n e v i e w 
R e s e r v o i r . E v e r s i n c e N o v e m b e r 1 9 3 6 , t h e f i l l i n g of P i n e v i e w R e s e r v o i r 
c r e a t e d a u n i q u e s i t u a t i o n b y a d d i n g a l o a d o n t h e u n d e r l y i n g a r t e s i a n 
a q u i f e r . T h u s , w i t h t h e r i s e of r e s e r v o i r l e v e l , t h e a r t e s i a n a q u i f e r 
c o m p r e s s e d a n d t h e w a t e r l e v e l i n t h e w e l l s s t a r t e d t o r i s e . T h i s s u b j e c t 
w i l l b e d i s c u s s e d f u r t h e r u n d e r t h e s e c t i o n of l o a d i n g b y P i n e v i e w R e s e r ­
v o i r . 
S e a s o n a l f l u c t u a t i o n s of w a t e r l e v e l s i n t h e w e l l s a r e s h o w n b y t h e 
h y d r o g r a p h s i n f i g u r e 1 1 . All t h e w e l l s t a p t h e w a t e r - t a b l e a q u i f e r . T h e 
w a t e r l e v e l i s h i g h e s t i n l a t e s p r i n g b e c a u s e of r e c h a r g e from w i n t e r a n d 
s p r i n g p r e c i p i t a t i o n . The w a t e r l e v e l d e c l i n e s d u r i n g s u m m e r m a i n l y 
b e c a u s e of h e a v y p u m p a g e . 
T h e l o n g - t e r m f l u c t u a t i o n s of w a t e r l e v e l s i n O g d e n V a l l e y a r e 
i l l u s t r a t e d i n f i g u r e 1 2 , 1 3 , a n d 1 4 . F o r t h e p e r i o d 1 9 3 7 - 6 3 t h e w a t e r 
l e v e l s d o n o t s h o w a n y s i g n i f i c a n t a m o u n t of c h a n g e . A r i s e of w a t e r 
l e v e l i n t h e t e s t w e l l , ( A - 6 - 1 ) 11 c a b - 1 , c o r r e s p o n d s t o J a n u a r y 1 9 6 3 . 
T h i s i s d u e t o a h i g h e r t h a n n o r m a l p r e c i p i t a t i o n a t t h i s y e a r . The c o n ­
t i n u e d f l u c t u a t i o n s of w a t e r l e v e l s i n r e s p o n s e t o v a r i a t i o n of p r e c i p i t a t i o n 
i n O g d e n V a l l e y i n d i c a t e s t h a t o n a l o n g - t e r m b a s i s t o t a l d i s c h a r g e d o e s 
n o t e x c e e d r e c h a r g e . 
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Q u a l i t y of W a t e r 
T h e c h e m i c a l q u a l i t y of g r o u n d w a t e r i s d e t e r m i n e d from t h e w a t e r 
s a m p l e s of e l e v e n r e p r e s e n t a t i v e w e l l s i n O g d e n V a l l e y . S o m e a d d i t i o n a l 
c h e m i c a l q u a l i t y d a t a a r e o b t a i n e d from U . S . G e o l o g i c a l S u r v e y W a t e r 
R e s o u r c e s D i v i s i o n . T h e b a c t e r i o l o g i c a l a n a l y s e s a r e d o n e b y U t a h 
D i v i s i o n of H e a l t h . T h e s u r f a c e - w a t e r q u a l i t y d a t a for t h e m a j o r s t r e a m s 
a n d P i n e v i e w R e s e r v o i r a r e o b t a i n e d from H a h l a n d M i t c h e l l , 1 9 6 3 . The 
r e s u l t s of c h e m i c a l a n a l y s e s of t h e w a t e r s a m p l e s from w e l l s , s p r i n g s , 
a n d s u r f a c e w a t e r s i n O g d e n V a l l e y a r e s h o w n i n t a b l e 1 6 . The l o c a t i o n 
of s a m p l i n g s i t e s a n d g r a p h i c a l p r e s e n t a t i o n of c h e m i c a l a n a l y s e s a r e 
s h o w n o n p l a t e 4 . 
Q u a l i t y i n R e l a t i o n t o U s e 
T h e p u r p o s e of w a t e r q u a l i t y s t u d y i s t o d e t e r m i n e if t h e w a t e r i s 
s a t i s f a c t o r y for a p r o p o s e d u s e . A c c o r d i n g l y , t h e s u b j e c t of w a t e r - a n a l y s i s 
i n t e r p r e t a t i o n m u s t o f t e n i n c l u d e s o m e c o n s i d e r a t i o n s of s t a n d a r d s a n d 
t o l e r a n c e s t h a t h a v e b e e n e s t a b l i s h e d for w a t e r t h a t i s t o b e u s e d for 
v a r i o u s p u r p o s e s . S t a n d a r d s for w a t e r t o b e u s e d for d r i n k i n g a n d o t h e r 
d o m e s t i c u s e s h a v e b e e n e s t a b l i s h e d b y U . S . P u b l i c H e a l t h S e r v i c e . 
A c c o r d i n g t o t h e 1 9 6 2 s t a n d a r d s , t h e f o l l o w i n g s u b s t a n c e s s h o u l d n o t b e 
p r e s e n t i n a m o u n t s g r e a t e r t h a n t h o s e s h o w n : 
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S u b s t a n c e C o n c e n t r a t i o n ( m g / l ) 
I r o n (Fe) , 
M a n g a n e s e (Mn) 
M a g n e s i u m (Mg) 
C h l o r i d e (CI) , 
N i t r a t e (NO3) , 
S u l f a t e (SO4) 





5 0 0 
0 . 3 
0 . 0 5 
S t a n d a r d s for w a t e r q u a l i t y e s t a b l i s h e d b y t h e P u b l i c H e a l t h S e r v i c e 
d r i n k i n g w a t e r s t a n d a r d s of 196 2 s p e c i f y a n u p p e r l i m i t of p e r m i s s i b l e 
f l u o r i d e c o n c e n t r a t i o n of 2 . 4 m g / l for a r e a s w h e r e t h e a n n u a l a v e r a g e of 
m a x i m u m d a i l y a i r t e m p e r a t u r e i s i n t h e r a n g e of 5 0 . 0 F t o 5 3 . 7 F . L i m i t s 
for w a r m e r c l i m a t e s a r e l o w e r , r a n g i n g d o w n t o a r e c o m m e n d e d l i m i t of 
0 . 8 m g / l w i t h a m a x i m u m p e r m i s s i b l e l i m i t of 1 .4 m g / l w h e r e a v e r a g e 
m a x i m u m d a i l y t e m p e r a t u r e s a r e 7 9 . 3 F t o 9 0 . 5 F . 
W a t e r t h a t c o n t a i n s l e s s t h a n 15 0 m g / l of c h l o r i d e i s s a t i s f a c t o r y 
for m o s t p u r p o s e s . A c h l o r i d e c o n t e n t of m o r e t h a n 25 0 m g / l i s g e n e r a l l y 
o b j e c t i o n a b l e for m u n i c i p a l w a t e r s u p p l y . W a t e r c o n t a i n i n g m o r e t h a n 350 
m g / l i s o b j e c t i o n a b l e for m o s t i r r i g a t i o n a n d i n d u s t r i a l u s e s . W a t e r c o n ­
t a i n i n g a s m u c h a s 5 0 0 m g / l of c h l o r i d e f r e q u e n t l y h a s a d i s a g r e e a b l e 
t a s t e . 
N i t r a t e i n c o n c e n t r a t i o n s g r e a t e r t h a n 45 m g / l i s u n d e s i r a b l e i n 
w a t e r u s e d for d o m e s t i c p u r p o s e s b e c a u s e of t h e p o s s i b l e t o x i c e f f e c t 
t h a t i t m a y h a v e o n i n f a n t s . T h i s e f f e c t i s k n o w n a s c y a n o s i s ( b l u e - b a b y 
d i s e a s e ) . 
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Table 16. Chemical analyses of waters from wells, springs, and surface waters in Ogden Valley. 
(Analyses were made by the author unless otherwise indicated) 
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Composite sample (1) 
Water-table well, 15 ft deep 
Artesian well (1) 
Artesian well (1) 
Water-table well, 50 ft deep 
Water-table well, 89 ft deep 
Water-table well, 62 ft deep 
Water-table well, 43 ft deep 
Artesian well, 155 ft deep (1) 
Water-table well, 81 ft deep 
Water-table well, 110 ft deep 
Water-table well, 76 ft deep 
Water-table well, 45 ft deep 
Water-table well, 80 ft deep 
Water-table well, 75 ft deep 
Water-table well (1) 





North Branch of 
South Fork 







Sept. 16, 1952 
Sept. 27, 1950 
Jan. 12,1961 
Apr. 6, 1961 
Jan.12,1961 
Apr. 6, 1961 































































































































1000 ft below spring outlet (1) 
From concrete diversion (1) 
Sec. 13,T.6N.,R.l E. (2) 
Sec. 13,T.6N.,R.l E., (2) 
Sec. 13,T.6N,R.l E. (2) 
Sec. 3,T.6 N..R.1 E. (2) 
Sec. 1,T.6N.,R.1E.(2) 
Sec. 16,T.6N.,R.l E. (2) 
Sec. l,T.6N.,R.l E. (2) 
(1) Analyses of U.S. Geological Survey Water Resources Division. 
(2) Analyses obtained from Hahl and Mitchell, 1963. oo 
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A s u l f a t e c o n c e n t r a t i o n of a b o u t 300 m g / l w i l l i m p a r t a b i t t e r t a s t e 
t o t h e w a t e r a n d t h e w a t e r m a y a c t a s a l a x a t i v e for p e o p l e n o t a c c u s t o m e d 
t o d r i n k i n g i t . 
I r o n a n d m a n g a n e s e l e a v e s t a i n s of o x i d e o n f a b r i c s a n d o n p l u m b ­
i n g f i x t u r e s . 
A w a t e r t h a t i s s a f e for d r i n k i n g o n t h e b a s i s of i t s c h e m i c a l c o m p o ­
s i t i o n m a y n o t b e s a f e b a c t e r i o l o g i c a l l y . B e s i d e s b e i n g c h e m i c a l l y s a f e 
for h u m a n c o n s u m p t i o n , w a t e r t o b e u s e d i n t h e h o m e s h o u l d b e f r e e from 
u n d e s i r a b l e p h y s i c a l p r o p e r t i e s s u c h a s c o l o r o r t u r b i d i t y a n d h a v e n o 
u n p l e a s a n t t a s t e o r o d o r . H a r m f u l m i c r o o r g a n i s m s s h o u l d b e v i r t u a l l y 
a b s e n t . T h e p r e s e n c e of h a r m f u l m i c r o o r g a n i s m s i s a v e r y i m p o r t a n t 
c o n s i d e r a t i o n . 
T h e s t a n d a r d t e s t for b a c t e r i o l o g i c a l q u a l i t y i s t h e d e t e r m i n a t i o n of 
c o l i f o r m b a c t e r i a c o n c e n t r a t i o n . T h e c o m m o n s p e c i e s E s c h e r i c h i o c o l i 
o c c u r s i n g r e a t e r n u m b e r s i n t h e i n t e s t i n a l t r a c t s of w a r m - b l o o d e d a n i m a l s , 
a n d t h e p r e s e n c e of t h e s e a n d r e l a t e d b a c t e r i a i n w a t e r i s g e n e r a l l y c o n ­
s i d e r e d a n i n d e x of f e c a l p o l l u t i o n . 
In M a y 1 9 7 0 , t h e U t a h D i v i s i o n of H e a l t h b e g a n b a c t e r i o l o g i c a l 
e x a m i n a t i o n s b y m e m b r a n e f i l t e r . By t h i s m e t h o d , c o l i f o r m c o l o n i e s f i l t e r ­
ed from e a c h 5 0 ml s a m p l e a r e c o u n t e d . W a t e r t h a t c o n t a i n s m o r e t h a n o n e 
c o l i f o r m c o l o n y p e r 100 ml (one c o l o n y i n t w o 50 ml s a m p l e s ) i s u n s a t i s ­
f a c t o r y . 
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D o m e s t i c U s e 
T h e g r o u n d w a t e r i n O g d e n V a l l e y i s b i c a r b o n a t e i n t y p e e x c e p t n e a r 
t h e t o w n of L i b e r t y ( p l a t e 4 ) . The p r i n c i p a l s o u r c e s of c a l c i u m , m a g n e s i u m , 
a n d c a r b o n a t e s a r e l i m e s t o n e s a n d d o l o m i t e s . In O g d e n V a l l e y , m o s t of t h e 
P a l e o z o i c r o c k s c o n s i s t of l i m e s t o n e s a n d d o l o m i t e s . T h e s e r o c k s c o n t r i ­
b u t e s u b s t a n t i a l a m o u n t s of c a r b o n a t e t o S o u t h Fork O g d e n R i v e r . T h e 
i n c r e a s i n g b i c a r b o n a t e c o n t e n t i n w e l l s s o u t h e a s t of H u n t s v i l l e m a y b e 
e x p l a i n e d b y d i r e c t r e c h a r g e of t h e s e e p a g e w a t e r s from S o u t h F o r k O g d e n 
R i v e r . 
M o s t of t h e w a t e r h a s a f a i r l y l o w c o n c e n t r a t i o n of d i s s o l v e d s o l i d s , 
a n d i t i s s u i t a b l e for m o s t u s e s w i t h o u t t r e a t m e n t . 
N i t r a t e i s d e r i v e d p r i n c i p a l l y from t h e d e c a y of o r g a n i c m a t t e r s , from 
t h e a n i m a l w a s t e s , a n d from n i t r a t e f e r t i l i z e r s . T h e h i g h n i t r a t e c o n t e n t 
i n t h e w e l l , ( A - 7 - 1 ) 29 a d a , m a y b e d e r i v e d from e i t h e r o n e of t h e s e s o u r c e s . 
T h e w e l l s , ( A - 6 - 1 ) 2 a a b , ( A - 6 - 2 ) 5 b c c , a n d ( A - 6 - 2 ) 7 a a b , c o n t a i n r e l a ­
t i v e l y h i g h c o n c e n t r a t i o n s of n i t r a t e a n d a l s o c o l i f o r m b a c t e r i a ( t a b l e 1 7 ) . 
T h i s m a y i n d i c a t e t h a t b o t h n i t r a t e a n d c o l i f o r m b a c t e r i a a r e d e r i v e d from 
t h e s i m i l a r s o u r c e s . T h e s e s o u r c e s m a y i n c l u d e p r i v i e s , c e s s p o o l s , o r 
b a r n y a r d s . A p o s i t i v e r e s u l t from a b a c t e r i o l o g i c a l a n a l y s i s d o e s n o t 
n e c e s s a r i l y i n d i c a t e a p e r m a n e n t p o l l u t i o n . M o r e t e s t s , p r e f e r a b l y a t 
m o n t h l y i n t e r v a l s , a r e r e q u i r e d t o r e a c h a m o r e d e f i n i t e c o n c l u s i o n . 
In g e n e r a l , t h e g r o u n d w a t e r i n O g d e n V a l l e y i s c h e m i c a l l y s a f e a n d 
w o u l d m e e t m o s t r e q u i r e m e n t s for d o m e s t i c p u r p o s e s w i t h o u t t r e a t m e n t . 
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T a b l e 1 7 . R e s u l t s of b a c t e r i o l o g i c a l a n a l y s i s of w a t e r s a m p l e s 
from w e l l s i n O g d e n V a l l e y . 
( A n a l y s e s w e r e m a d e b y U t a h D i v i s i o n of H e a l t h ) 
W e l l L o c a t i o n D a t e of C o l l e c t i o n C o l i f o r m c o l o n i e s R a t i n g 
i n s a m p l e 
( A - 6 - 1 ) 2 a a b 3 - 2 8 - 1 9 7 1 10 U 
( A - 6 - 2 ) 5 b c c 3 - 2 8 - 1 9 7 1 10 U 
( A - 6 - 2 ) 7 a a b 3 - 2 8 - 1 9 7 1 1 U 
( A - 6 - 2 ) 1 6 a c c 3 - 2 8 - 1 9 7 1 0 S 
( A - 6 - 2 ) 1 6 d a d 3 - 2 8 - 1 9 7 1 0 S 
( A - 6 - 2 ) 2 1 b b b 3 - 2 8 - 1 9 7 1 0 S 
( A - 7 - l ) 2 0 a a a 3 - 2 8 - 1 9 7 1 0 S 
( A - 7 - l ) 2 2 c c d 3 - 2 8 - 1 9 7 1 36 U 
( A - 7 - l ) 2 9 a d a 3 - 2 8 - 1 9 7 1 0 S 
( A - 7 - l ) 3 4 b b a 3 - 2 8 - 1 9 7 1 0 S 
U = u n s a t i s f a c t o r y ; S = s a t i s f a c t o r y 
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A g r i c u l t u r a l U s e 
W a t e r r e q u i r e d for n o n d o m e s t i c p u r p o s e s o n f a r m s a n d r a n c h e s i n ­
c l u d e s t h a t c o n s u m e d b y l i v e s t o c k a n d t h a t u s e d fo r i r r i g a t i o n . W a t e r t o 
b e u s e d b y s t o c k i s s u b j e c t t o q u a l i t y l i m i t a t i o n s of t h e s a m e t y p e a s t h o s e 
r e l a t i n g t o q u a l i t y of d r i n k i n g w a t e r for h u m a n c o n s u m p t i o n . M o s t a n i m a l s , 
h o w e v e r , a r e a b l e t o u s e w a t e r t h a t i s c o n s i d e r a b l y h i g h e r i n d i s s o l v e d -
s o l i d s c o n c e n t r a t i o n t h a n t h a t w h i c h i s c o n s i d e r e d s a t i s f a c t o r y for h u m a n s . 
The c h e m i c a l q u a l i t y of w a t e r i s a n i m p o r t a n t f a c t o r t o b e c o n s i d e r e d 
i n e v a l u a t i n g i t s u s e f u l n e s s for i r r i g a t i o n . W h e t h e r a p a r t i c u l a r w a t e r c a n 
b e u s e d s u c c e s s f u l l y for i r r i g a t i o n , h o w e v e r , d e p e n d s o n m a n y f a c t o r s n o t 
d i r e c t l y a s s o c i a t e d w i t h w a t e r c o m p o s i t i o n . A d i s c u s s i o n of t h e s e f a c t o r s 
i s b e y o n d t h e s c o p e of t h i s r e p o r t . 
A d i a g r a m w i d e l y u s e d for e v a l u a t i n g w a t e r s for i r r i g a t i o n , p u b l i s h e d 
b y t h e U . S . S a l i n i t y L a b o r a t o r y ( 1 9 5 4 ) , i s a d o p t e d in f i g u r e 1 5 . The c o n ­
d u c t i v i t y , a s a n i n d e x of d i s s o l v e d - s o l i d s c o n c e n t r a t i o n , i s p l o t t e d o n o n e 
a x i s a n d s o d i u m - a b s o r p t i o n - r a t i o o n t h e o t h e r . T h e s o d i u m - a b s o r p t i o n -
r a t i o (SAR) i s d e f i n e d b y t h e r e l a t i o n : 
M 2 
w h e r e i o n c o n c e n t r a t i o n s a r e e x p r e s s e d in m i l l i e q u i v a l e n t s p e r l i t e r 
( U . S . S a l i n i t y L a b o r a t o r y s t a f f , 1 9 5 4 ) . 
F o r O g d e n V a l l e y , t h e w a t e r from e l e v e n w e l l s a n d four s t r e a m s f i t s 
( N a + ) 
SAR = 
( C a + + ) + ( M g + + ) 
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F i g u r e 1 5 . D i a g r a m s h o w i n g r e l a t i o n b e t w e e n s o d i u m - a b s o r p t i o n -
r a t i o a n d c o n d u c t i v i t y of w a t e r from w e l l s a n d s u r f a c e 
s t r e a m s i n O g d e n V a l l e y , U t a h . 
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m o s t l y i n t h e l o w - s o d i u m h a z a r d c l a s s ( f i g . 1 5 ) . L o w - s o d i u m h a z a r d w a t e r 
i s u s a b l e o n n e a r l y a l l s o i l s w i t h o u t t h e d e v e l o p m e n t of h a r m f u l a m o u n t s of 
e x c h a n g e a b l e s o d i u m . 
I r o n B a c t e r i a P r o b l e m s i n O g d e n V a l l e y 
I r o n b a c t e r i a , w h e n p r e s e n t i n n o t i c e a b l e q u a n t i t y , m a y c a u s e d i s ­
c o l o r a t i o n a n d t u r b i d i t y w h i c h r e s u l t i n t a s t e a n d o d o r p r o b l e m s . T h e y m a y 
a l s o form s l i m e a n d i r o n o x i d e a c c u m u l a t i o n s i n w e l l s a n d p i p e s . T h e y m a y 
a l s o i n d i r e c t l y c o n t r i b u t e c o r r o s i o n p r o b l e m s . W h e n p r e s e n t i n w e l l s , t h e y 
m a y s e r i o u s l y r e s t r i c t p e r f o r a t i o n s , w e l l s c r e e n s , a n d c a s i n g s a n d r e d u c e 
t h e q u a n t i t y of w a t e r a v a i l a b l e from t h e s o u r c e . 
S o m e fo rms of i r o n b a c t e r i a a r e G a l l i o n e l l a f e r r u g i n e a , C r e n o t h r i x 
p o l y s p o r a , a n d L e p t o t h r i x o c h r a c e a . G a l l i o n e l l a o c c u r s a s t w i s t e d b a n d s 
of f e r r i c h y d r o x i d e a n d C r e n o t h r i x a n d L e p t o t h r i x a r e l o n g f i l a m e n t - l i k e t u b e s 
c o n t a i n i n g t h e o r g a n i s m s w h i c h s e c r e t e or p r e c i p i t a t e i r o n h y d r o x i d e i n t h e 
s h e a t h of t h e t u b e . P r e v i o u s i n v e s t i g a t i o n s h a v e i n d i c a t e d t h a t t h e 
o r g a n i s m s o b t a i n t h e i r n e c e s s a r y e n e r g y from t h e o x i d a t i o n of f e r r o u s i r o n 
t o f e r r i c i r o n a n d of c a r b o n from c a r b o n a t e s o r c a r b o n d i o x i d e i n t h e w a t e r . 
T h e s a m e o r g a n i s m s c a n a l s o o x i d i z e d i s s o l v e d m a n g a n e s e w i t h a r e s u l t i n g 
p r e c i p i t a t e of m a n g a n e s e h y d r o x i d e i n t h e s h e a t h . 
T h e f i r s t i r o n o x i d e p r o b l e m i n t h e a r t e s i a n w e l l s u p p l y t o t h e C i t y 
of O g d e n w a s r e p o r t e d i n a b o u t 1 9 5 1 . A l a r g e i n c r e a s e w a s t h e n n o t i c e d 
q u i t e s u d d e n l y i n 1 9 6 4 . 
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T h i s s u d d e n i n c r e a s e i n t h e p r o b l e m a p p e a r e d t o c o i n c i d e w i t h 
r a p i d c h a n g e s i n t h e w i t h d r a w a l r a t e from t h e w e l l f i e l d «and 
w a s p r o b a b l y t h e r e s u l t of d i s l o d g i n g l a r g e a m o u n t s of t h e b a c ­
t e r i a l g r o w t h w h i c h h a d a c c u m u l a t e d e i t h e r i n t h e w e l l c s s i n g s 
o r i n t h e p i p e c o l l e c t i o n s y s t e m b e t w e e n t h e w e l l f i e l d a n d 
P i n e v i e w D a m ( A n d e r s o n a n d K e l l y , 1 9 6 8 , p . 1 5 ) . 
A n d e r s o n a n d K e l l y c o l l e c t e d a t o t a l of f i f t e e n w a t e r s a m p l e s i n 
1 9 6 7 for a n a l y s i s t o d e t e r m i n e t h e p r e s e n c e o r a b s e n c e of i r o n b a c t e r i a . 
S a m p l e s w e r e c o l l e c t e d from t h e a r t e s i a n w e l l s ( c o m p o s i t e s a m p l e s ) a t 
v a r i o u s f l o w r a t e s , f rom P i n e v i e w R e s e r v o i r a t v a r i o u s d e p t h s , a n d a l s o 
f rom o t h e r w e l l s a t t h e p e r i p h e r y of P i n e v i e w R e s e r v o i r . T h e s a m p l e s w e r e 
t h e n s e n t t o t h e F e d e r a l W a t e r P o l l u t i o n C o n t r o l A d m i n i s t r a t i o n , D e p a r t ­
m e n t of t h e I n t e r i o r , a t C i n c i n n a t i , O h i o . A s u m m a r y of t h e i r o n b a c t e r i o ­
l o g i c a l a n a l y s e s i s g i v e n i n t a b l e 1 8 . T h e r e s u l t s of t h e s e - a n a l y s e s c o n ­
f i rm t h e p r e s e n c e of i r o n b a c t e r i a i n b o t h t h e w a t e r of P i n e v i e w R e s e r v o i r 
a n d t h e d i s c h a r g e f rom t h e a r t e s i a n w e l l s b u t i n d i c a t e s t h a t i r o n b a c t e r i a 
c o n t a m i n a t i o n i s e s s e n t i a l l y a b s e n t from o t h e r w e l l s i n t h e b a s i n . 
T h e b a c t e r i a C r e n o t h r i x p o l y s p o r a a n d G a l l i o n e l l a f e r r u g i n e a a r e 
t y p i c a l of d e p o s i t s t h a t o c c u r a n d g r o w i n w e l l w a t e r s . The b a c t e r i a l form 
L e p t o t h r i x o c h r a c e a , h o w e v e r , c a n d e v e l o p i n w a t e r s t h a t a r e w e l l a e r a t e d 
s u c h a s t h e r e s e r v o i r w a t e r ; t h e y u s e o r g a n i c m a t t e r p r e s e n t i n t h e r e s e r v o i r 
w a t e r t o o b t a i n e n e r g y for g r o w t h . 
The o c c u r r e n c e s of L e p t o t h r i x i n t h e d i s c h a r g e from a r t e s i a n w e l l s 
i n d i c a t e t h a t t h e c o n t a m i n a t i o n p r o b a b l y t o o k p l a c e a f t e r t h e f i l l i n g of P i n e ­
v i e w R e s e r v o i r d u e t o l e a k a g e i n t o t h e p i p e c o l l e c t i o n s y s t e r m . S i n c e t h e 
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T a b l e 1 8 . I r o n b a c t e r i o l o g i c a l a n a l y s e s . 
( S o u r c e : A n d e r s o n a n d K e l l y , C o n s u l t a n t s i n E n g i n e e r i n g 
a n d G e o l o g y , B o i s e , I d a h o , 1968) 
S o u r c e D e s c r i p t i o n 
A r t e s i a n W e l l s C o m p o s i t e 9 / 1 / 6 7 
a t F i l t e r P l a t n B a s e m e n t 
A r t e s i a n W e l l s C o m p o s i t e 9 / 2 / 6 7 
a t F i l t e r P l a n t B a s e m e n t 
A r t e s i a n W e l l s C o m p o s i t e a t 1 8 . 5 
c f s 9 / 1 1 / 6 7 a t B l a c k p o i n t m a i n l i n e 
A r t e s i a n W e l l s C o m p o s i t e a t 6 c f s 
9 / 1 1 / 6 7 a t B l a c k p o i n t m a i n l i n e 
A r t e s i a n W e l l s C o m p o s i t e a t 27 c f s 
9 / 1 1 / 6 7 a t B l a c k p o i n t m a i n l i n e 
A r t e s i a n W e l l s C o m p o s i t e a t 26 c f s 
9 / 1 1 / 6 7 a t F i l t e r P l a n t B a s e m e n t 
A r t e s i a n W e l l s C o m p o s i t e a t 26 c f s 
9 / 1 1 / 6 7 a t B l a c k p o i n t m a i n l i n e 
A r t e s i a n W e l l s C o m p o s i t e a t 1 8 . 2 c f s 
9 / 1 2 / 6 7 a t F i l t e r P l a n t B a s e m e n t 
P i n e v i e w R e s e r v o i r a t 1 0 ' d e p t h 
9 / 1 1 / 6 7 
P i n e v i e w R e s e r v o i r a t 6 0 ' d e p t h 
(bo t tom) 9 / 1 1 / 6 7 
S u r f a c e w a t e r i n l e t t o t r e a t m e n t 
p l a n t 9 / 1 1 / 6 7 
T r e a t m e n t p l a n t d i s c h a r g e 9 / 1 1 / 6 7 
U . S . G . S . W e i l ( A - 6 - 1 ) 11 c a b - 1 
S o m e g r o u p s of L e p t o t h r i x o c h r a c e a . 
L e p t h o t h r i x o c h r a c e a or o l d e m p t y 
C r e n o t h r i x p o l y s p o r a s h e a t h s . 
H e a v y g r o w t h of C r e n o t h r i x p o l y s p o r a 
a n d s o m e G a l l i o n e l l a . 
C r e n o t h r i x p o l y s p o r a a n d G a l l i o n e l l a 
f e r r u g i n e a . 
Ve ry e x t e n s i v e g r o w t h of C r e n o t h r i x 
p o l y s p o r a . 
P r o f u s e g r o w t h of C r e n o t h r i x 
p o l y s p o r a . 
C r e n o t h r i x p o l y s p o r a , G a l l i o n e l l a 
a n d a f e w L e p t o t h r i x o c h r a . 
C r e n o t h r i x p o l y s p o r a a n d a f e w 
s t r a n d s of G a l l i o n e l l a f e r r u g i n e a . 
A f e w G a l l i o n e l l a a n d C r e n o t h r i x . 
G a l l i o n e l l a f e r r u g i n e a a n d s o m e 
C r e n o t h r i x p o l y s p o r a . 
A f e w G a l l i o n e l l a - e x t e n s i v e 
p r e c i p i t a t e of i r o n . 
Very f e w i r o n b a c t e r i a . 
M a n y d i a t o m s ( a l g a l f o r m s ) . 
> 
 
l    t ri l ical 
 r   ll , sult ts   
 l , i ,   
 
rt i  ell  posit  9/1/6
 ilt r t   
rt i  ell  posit  9/2/6
 il r t  
 ll  osit   .
  /   l i t 
 ell  osit    
/   i t i
t i  ell  osit    c
/   i t 
l\  ll  sit   cf
   t  
 ll  sit   cf
  i t i
 · ells sit    c
   t  
 ir  ' de t
 
 i    I de t
 9/11/6
    treat
 9/11/6
t   9/11/67
 .  l  -l  ca l
 
  f t t ri  
Dthothri     
t rj  J s r  s
 t  f t ri  l  
  i
t ri  r   i  
. 
  t   
r . 
   r i
. 
t  , li
   oc .
t    fe
  l ll  ferruginea.
 ll   re t i .
ll    so
 polys r .
 l  extensiv
  iron.
   ba t ria.
   forms) •
93 
T a b l e 18 - c o n t i n u e d . 
U . S . F o r e s t S e r v i c e W e l l 
( A - 6 - 1 ) 13 d e c 9 / 1 2 / 6 7 
U . S . F o r e s t S e r v i c e W e l l 
( A - 6 - 1 ) 10 d d b 9 / 1 2 / 6 7 
B r o k e n f r a g m e n t s of C r e n o t h r i x 
or a l g a l m a t e r i a l . 
N o i r o n b a c t e r i a i n s a m p l e . 
l   - continued . 
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c o n f i n i n g l a y e r s e p a r a t i n g t h e a r t e s i a n r e s e r v o i r a n d P i n e v i e w R e s e r v o i r 
i s e s s e n t i a l l y i m p e r v i o u s , t h e d o w n w a r d l e a k a g e from t h e s u r f a c e r e s e r ­
v o i r i n t o t h e a r t e s i a n r e s e r v o i r i s u n l i k e l y . 
C o r r e c t i o n of i r o n b a c t e r i a p r o b l e m s s u c h a s i n t h e a r t e s i a n w e l l s 
of O g d e n V a l l e y m a y b e a c c o m p l i s h e d w i t h o n e of t h e f o l l o w i n g m e t h o d s : 
(1) t r e a t m e n t of e x i s t i n g w e l l s w i t h s o m e m e a n s of d i s i n f e c t i o n t o p r e v e n t 
t h e b a c t e r i a l g r o w t h ; (2) r e m o v a l of b a c t e r i a l d e p o s i t s b y f i l t r a t i o n or o t h e r 
t r e a t m e n t p r i o r t o p l a c i n g t h e w a t e r i n t o t h e O g d e n C i t y d i s t r i b u t i o n s y s t e m ; 
a n d (3) a b a n d o n i n g t h e c o n t a m i n a t e d w e l l s a n d d r i l l i n g n e w w e l l s . T h e 
f i r s t m e t h o d w a s r a t h e r i m p r a c t i c a l b e c a u s e of t h e i n a c c e s s i b i l i t y of t h e 
a r t e s i a n w e l l s u n d e r P i n e v i e w R e s e r v o i r . T h e f i l t r a t i o n or t h e o t h e r m e a n s 
of r e m o v a l of b a c t e r i a l g r o w t h from t h e w a t e r a t t h e O g d e n C i t y t r e a t m e n t 
p l a n t w e r e p o s s i b l e . T h e r e m a i n i n g u s e f u l l i f e of t h e e x i s t i n g w e l l s , h o w ­
e v e r , w a s c o n s i d e r e d t o b e s h o r t . R e p l a c i n g t h e e x i s t i n g w e l l s w i t h n e w 
w e l l s w o u l d p r o v i d e w a t e r f r e e from t h e i r o n b a c t e r i a p r o b l e m . T h e n e w 
w e l l s w e r e t h e n d r i l l e d a t t h e C a m p B r o w n i n g a r e a . As s o o n a s t h e n e w 
w e l l s a r e p u t i n t o o p e r a t i o n , t h e o l d w e l l s w i l l b e p l u g g e d a n d a b a n d o n e d . 
Q u a l i t y in R e l a t i o n t o G e o l o g y 
T h e u l t i m a t e s o u r c e of m o s t d i s s o l v e d i o n s i s t h e m i n e r a l a s s e m b l a g e 
i n r o c k s . The i m p o r t a n c e of r o c k c o m p o s i t i o n , h o w e v e r , i s o n l y p a r t of 
t h e s t o r y . The p u r i t y a n d c r y s t a l s i z e of m i n e r a l s , t h e r o c k t e x t u r e a n d 
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p o r o s i t y , t h e r e g i o n a l s t r u c t u r e , t h e d e g r e e of f i s s u r i n g , a n d a g o o d n u m ­
b e r of o t h e r f a c t o r s m i g h t i n f l u e n c e t h e c o m p o s i t i o n of w a t e r p a s s i n g o v e r 
a n d t h r o u g h ' t h e r o c k . In r o c k s of r e l a t i v e l y l o w p e r m e a b i l i t y , t h e m o v e ­
m e n t of w a i t e r i s s l o w a n d t h e r e i s a c o n s i d e r a b l e t i m e a v a i l a b l e for c o m ­
p l e t i o n of s l o w c h e m i c a l r e a c t i o n s . 
T h e n o r t h w e s t e r n e x t e n s i o n of O g d e n V a l l e y i s l a r g e l y s u r r o u n d e d b y 
P r e c a m b r i a n q u a r t z i t e s . T h e s e r o c k s g e n e r a l l y c o n s i s t of i n s o l u b l e m i n ­
e r a l s ( m o s t l y q u a r t z ) a n d a r e s t r o n g l y f r a c t u r e d a n d j o i n t e d . T h e l a c k of 
s o l u b i l i t y of m i n e r a l s a n d f a s t m o v e m e n t of w a t e r t h r o u g h f r a c t u r e s a n d 
j o i n t s p r e v e n t c o n t r i b u t i o n of d i s s o l v e d i o n s from t h e r o c k s . T h e N o r t h 
F o r k O g d e n R ive r a n d i t s t r i b u t a r y s t r e a m s p a s s o v e r t h e s e r o c k s a n d d i s ­
s o l v e v e r y s m a l l a m o u n t s of i o n s . The w e l l s l o c a t e d w i t h i n t h e a r e a r e ­
c h a r g e d f r o m N o r t h F o r k a l s o c o n t a i n v e r y s m a l l a m o u n t s of d i s s o l v e d s o l i d s . 
M o s t of t h e s o l u b l e r o c k s a r e e x p o s e d a l o n g t h e e a s t e r n a n d s o u t h ­
e a s t e r n p a r t s of O g d e n V a l l e y w h e r e t h e P a l e o z o i c l i m e s t o n e s a n d d o l o m i t e s 
c r o p o u t . T h e s e r o c k s p r o v i d e a m a j o r s o u r c e of b i c a r b o n a t e t o S o u t h Fo rk 
O g d e n R i v e r . The m a j o r s o u r c e of r e c h a r g e t o t h e w a t e r - t a b l e a q u i f e r i n t h e 
s o u t h e a s t e r n p a r t of O g d e n V a l l e y a n d a l s o t o t h e a r t e s i a n a q u i f e r i s t h e 
s e e p a g e w . a t e r s of S o u t h F o r k O g d e n R i v e r . P l a t e 4 s h o w s t h a t t h e w e l l s 
l o c a t e d w i t h i n t h e a r e a of r e c h a r g e from S o u t h Fork s h o w r e l a t i v e l y h i g h 
c o n c e n t r a t i o n s of d i s s o l v e d s o l i d s . 
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LOADING BY PINEVIEW RESERVOIR 
In N o v e m b e r 1 9 3 6 , t h e f i l l i n g of P i n e v i e w R e s e r v o i r c r e a t e d a u n i q u e 
s i t u a t i o n b y a d d i n g a l o a d o n t h e u n d e r l y i n g a r t e s i a n a q u i f e r . T h u s , w i t h 
t h e r i s e of r e s e r v o i r l e v e l , t h e a r t e s i a n a q u i f e r c o m p r e s s e d a n d t h e w a t e r 
l e v e l s i n t h e w e l l s s t a r t e d t o r i s e . S i n c e t h e o r i g i n a l f i l l i n g , t h e r e s e r ­
v o i r h a s b e e n e m p t i e d t o p e r m i t e n l a r g i n g t h e d a m , r e f i l l e d t o a h i g h e r 
l e v e l , a n d i n 1 9 7 0 e m p t i e d a g a i n t o p e r m i t c o n s t r u c t i o n of a s t e e l c o n d u i t 
t o c o l l e c t t h e w a t e r from t h e n e w r e p l a c e m e n t w e l l s . 
In t h e h i s t o r y of t h e a r t e s i a n a q u i f e r , i n O g d e n V a l l e y , w e c a n d i s t i n g u i s h 
f i v e d i f f e r e n t p h a s e s . T h e s e p h a s e s i n c l u d e : (1) t h e c o n d i t i o n s b e f o r e t h e 
c o n s t r u c t i o n of P i n e v i e w D a m ; (2) t h e c o n d i t i o n s d u r i n g 1 9 3 7 - 5 6 w h e n t h e 
m a x i m u m s t o r a g e c a p a c i t y of P i n e v i e w R e s e r v o i r w a s 4 4 , 170 a c r e - f e e t ; 
(3) t h e d r a i n i n g of t h e s u r f a c e r e s e r v o i r i n 1957 for t h e p u r p o s e of e n l a r g i n g 
i t s c a p a c i t y ; (4) t h e f i l l i n g of t h e e n l a r g e d r e s e r v o i r t o a m a x i m u m c a p a c i t y 
of 1 1 0 , 1 0 0 a c r e - f e e t d u r i n g 1 9 5 7 - 7 0 ; a n d (5) t h e d r a i n i n g of t h e s u r f a c e 
r e s e r v o i r for t h e s e c o n d t i m e i n N o v e m b e r 1 9 7 0 . In o r d e r t o s h o w t h e 
e f f e c t s of l o a d i n g b y P i n e v i e w R e s e r v o i r d u r i n g t h e e a r l y s t a g e s of t h e 
a r t e s i a n a q u i f e r h i s t o r y , w e w i l l r e f e r t o t h e T o w e r w e l l , ( A - 6 - 1 ) 12 a a d - 1 . 
The T o w e r w e l l w a s c o n s t r u c t e d i n 1 9 3 2 a n d t h e w a t e r l e v e l s i n t h i s w e l l 
w a s r e c o r d e d b y a f l o a t - t y p e a u t o m a t i c w a t e r - l e v e l r e c o r d e r u n t i l 1 9 5 5 . 
D u r i n g 1 9 3 3 , 1935 , a n d 1 9 3 6 t h e w a t e r l e v e l i n t h e T o w e r w e l l r e a c h e d 
a m a x i m u m s t a g e of a b o u t 4 , 8 7 5 f e e t a b o v e s e a l e v e l ( f i g . 1 4 ) . P r i o r t o 
1 9 3 7 , t h e r e w a s n o e x t e r n a l l o a d o n t o p of t h e a r t e s i a n a q u i f e r e x c e p t t h e 
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w e i g h t of t h e o v e r l y i n g s e d i m e n t s . 
In N o v e m b e r 1 9 3 6 a n e w p h a s e s t a r t e d i n t h e h i s t o r y of t h e a r t e s i a n 
a q u i f e r . W h e n P i n e v i e w D a m s t a r t e d t o i m p o u n d w a t e r , a n e x t e r n a l p r e s ­
s u r e w a s g r a d u a l l y a p p l i e d t o t h e u n d e r l y i n g a r t e s i a n a q u i f e r . T h e m a x i ­
mum p r e s s u r e w a s r e a c h e d w h e n t h e r e s e r v o i r w a s f i l l e d t o i t s t o t a l c a p a ­
c i t y of 4 4 , 1 7 0 a c r e - f e e t i n 1 9 3 8 . P a r t of t h e a d d i t i o n a l p r e s s u r e e x e r t e d o n t h e 
a r t e s i a n a q u i f e r w a s b o r n e b y t h e s t r u c t u r a l s k e l e t o n of t h e a q u i f e r a n d t h e 
r e s t w a s b o r n e b y t h e c o n f i n e d w a t e r . T h e s a n d , h o w e v e r , i s i n c o m p e t e n t 
t o s u p p o r t e v e n a s l i g h t a d d i t i o n a l l o a d w i t h o u t c o m p r e s s i o n . D u r i n g c o m ­
p r e s s i o n , t h e w a t e r i s f o r c e d t o e s c a p e from t h e v o i d s of t h e s e d i m e n t s , 
a n d s o m e p a r t i c l e s a r e f o r c e d i n t o n e w p o s i t i o n s t h u s r e d u c i n g t h e p o r o s i t y 
of t h e a q u i f e r m a t e r i a l . The c o m p r e s s i o n of t h e a q u i f e r c a u s e s a r i s e i n 
w a t e r l e v e l i n t h e w e l l t h a t r e a c h e s a m a x i m u m w h e n t h e e x t e r n a l l o a d i s 
m a x i m u m . The n e t r e s u l t of t h i s p h e n o m e n o n m a y b e o b s e r v e d i n f i g u r e 1 4 . 
W h e n t h e s u r f a c e r e s e r v o i r r e a c h e d i t s m a x i m u m c a p a c i t y i n 1 9 3 8 , t h e 
w a t e r l e v e l i n t h e T o w e r w e l l r e a c h e d a m a x i m u m s t a g e of 4 , 8 8 9 f e e t a b o v e 
s e a l e v e l . T h i s i s 14 f e e t h i g h e r t h a n t h e p r e v i o u s m a x i m u m s t a g e r e c o r d e d 
i n 1 9 3 3 , 1935 , a n d 1 9 3 6 . T h o m a s ( 1 9 5 3 ) , u s i n g t h e r e c o r d s of t h e T o w e r 
w e l l , d e t e r m i n e d t h e l o a d i n g e f f e c t of P i n e v i e w R e s e r v o i r o n t h e a r t e s i a n 
a q u i f e r d u r i n g t h i s p h a s e of t h e a q u i f e r h i s t o r y . H e found o u t t h a t , o n t h e 
a v e r a g e , a n i n c r e a s e i n s u r f a c e r e s e r v o i r s t o r a g e a m o u n t i n g t o 3 , 0 0 0 a c r e -
f e e t w i l l c a u s e t h e w a t e r l e v e l i n t h e T o w e r w e l l t o r i s e o n e f o o t . 
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E a r l y i n 1 9 5 7 , t h e s u r f a c e r e s e r v o i r w a s d r a i n e d t o i n c r e a s e t h e 
h e i g h t of t h e d a m a n d t h u s t h e c a p a c i t y of t h e r e s e r v o i r . W h e n t h e l o a d 
o n a n a r t e s i a n a q u i f e r i s r e d u c e d t o z e r o , t h e s o i l p a r t i c l e s w i l l t e n d t o 
r e t u r n t o t h e i r f o r m e r p o s i t i o n s . T h i s r e l e a s e s p o r e s p a c e t h a t c a n n o w 
b e r e o c c u p i e d b y w a t e r m o v i n g i n t o t h e p a r t of t h e f o r m a t i o n t h a t w a s 
i n f l u e n c e d b y t h e p r e v i o u s c o m p r e s s i o n . T h i s e x p a n s i o n of t h e a q u i f e r i s 
a c c o m p a n i e d b y a d e c l i n e of t h e w a t e r l e v e l i n t h e w e l l . F i g u r e 13 s h o w s 
t h a t t h e w a t e r l e v e l i n t h e t e s t w e l l , ( A - 6 - 1 ) 11 c a b - 1 , r e a c h e d a m i n i ­
mum s t a g e of 4 , 8 4 6 f e e t (70 f e e t b e l o w d a t u m of 4 , 9 1 6 f e e t ) a b o v e s e a 
l e v e l i n e a r l y 1 9 5 7 . 
As s o o n a s t h e e n l a r g e m e n t w o r k w a s c o m p l e t e d i n 1 9 5 7 , t h e d a m 
s t a r t e d t o i m p o u n d w a t e r . H o w e v e r , t h e s u r f a c e r e s e r v o i r d i d n o t r e a c h 
t o i t s m a x i m u m s t o r a g e c a p a c i t y of 1 1 0 , 1 0 0 a c r e - f e e t u n t i l 1 9 6 2 . As t h i s 
m a x i m u m w a s r e a c h e d , t h e w a t e r l e v e l in t h e t e s t w e l l , ( A - 6 - 1 ) 11 c a b - 1 , 
b e g a n t o r i s e ( f i g . 1 3 ) . 
T h e l o a d i n g e f f e c t of P i n e v i e w R e s e r v o i r o n t h e u n d e r l y i n g a r t e s i a n 
a q u i f e r m a y b e b e s t i l l u s t r a t e d w i t h r e f e r e n c e t o t h e t e s t w e l l , ( A - 6 - 1 ) 
11 c a b - 1 . The r e c o r d s for b o t h P i n e v i e w s t o r a g e a n d w a t e r l e v e l i n t h e 
t e s t w e l l a r e a v a i l a b l e for t h e p e r i o d 1 9 6 0 - 6 9 . In o r d e r t o e s t a b l i s h t h e 
m o s t r e l i a b l e c o r r e l a t i o n b e t w e e n t h e t w o , t h e m e a s u r e m e n t s t a k e n o n t h e 
s a m e d a y w i l l b e c o n s i d e r e d . S i n c e t h e s t o r a g e of P i n e v i e w R e s e r v o i r 
d o e s n o t c h a n g e w i t h i n a s h o r t p e r i o d , t h e l a g w i l l b e n e g l i g i b l e . 
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In t h e f o l l o w i n g a n a l y s i s , a s t a t i s t i c a l t e c h n i q u e , r e g r e s s i o n m e t h o d , 
w i l l b e u s e d . A l i n e a r r e l a t i o n s h i p b e t w e e n t h e r e s e r v o i r s t o r a g e a n d t h e 
w a t e r l e v e l i n t h e t e s t w e l l d o e s e x i s t . T h e r e g r e s s i o n e q u a t i o n w i l l b e 
o b t a i n e d u s i n g t h e m o d e l Y = a + b X . T h e d e p e n d e n t v a r i a b l e , Y, w i l l 
d e n o t e t h e w a t e r l e v e l o b s e r v a t i o n s i n t h e t e s t w e l l a n d t h e i n d e p e n d e n t 
v a r i a b l e , X, w i l l d e n o t e t h e s t o r a g e of P i n e v i e w R e s e r v o i r . T h e l i n e o b ­
t a i n e d b y p l o t t i n g Y - v a l u e s a g a i n s t X - v a l u e s w i l l b e c h a r a c t e r i z e d b y i t s 
i n t e r c e p t , a , a n d s l o p e , b . F rom t h e s l o p e of t h e l i n e , w e c a n e s t a b l i s h 
t h e d e s i r e d r e l a t i o n s h i p b e t w e e n t h e r e s e r v o i r s t o r a g e a n d t h e f l u c t u a t i o n s 
of w a t e r l e v e l i n t h e w e l l . 
T h e r e s u l t of c o m p u t a t i o n s i s s h o w n i n f i g u r e 16 . T h e p o s i t i o n of t h e 
r e g r e s s i o n l i n e i s o b t a i n e d w i t h t h e a i d of c o m p u t e r , w h i c h g i v e s a g r e a t e r d e ­
g r e e of a c c u r a c y . T h e l i n e t h u s d e t e r m i n e d i s d e f i n e d b y t h e f o l l o w i n g e q u a t i o n : 
Y = 4 8 5 3 . 4 2 + . 2 1 X 
W h e r e 485 3 . 4 2 i s a l t i t u d e of w a t e r i n w e l l a n d . 2 1 i s s l o p e of t h e l i n e . 
T h e s l o p e of t h e l i n e m a y b e d e f i n e d a s A Y / A X , w h e r e : 
AY = c h a n g e i n w a t e r l e v e l i n t h e t e s t w e l l , i n f e e t 
AX = c h a n g e i n r e s e r v o i r s t o r a g e , i n a c r e - f e e t 
s i n c e 
A Y / A X = . 2 1 
t h e r e f o r e , a r i s e of w a t e r l e v e l i n t h e t e s t w e l l b y o n e foo t c o r r e s p o n d s t o 
a n i n c r e a s e of r e s e r v o i r s t o r a g e b y 4 , 8 0 0 a c r e - f e e t . T h i s i s , h o w e v e r , 
g r e a t e r t h a n w h a t T h o m a s (1953) f o u n d ( 3 , 0 0 0 a c r e - f e e t ) . T h e a b s e n c e of 
 
    l   t
        i    t
t      l       il  
        t  
  t       l    inde
       i    -
    t      it
t,  I            esta lis
     i     fluctuations
 t     .
 l   t t         t
        t r,    -
            eq ti :
    
     t          lin .
         6., /b.. , :
 
6.    t        fe
6     i    acre-f
6 /6.   .21
,           t  t
   i     t.   ho







10 20 30 40 50 60 70 80 90 100 110 120 
Reservoir Storage, Acre-Feet X 103 
F i g u r e 1 6 . R e l a t i o n of w a t e r l e v e l i n t h e t e s t w e l l , ( A - 6 - 1 ) 11 c a b - 1 , 



























































          
3
    t      l  - -l  c I,






c o r r e s p o n d e n c e i s p r o b a b l y c a u s e d b y t h e e f f e c t of w i t h d r a w a l s from t h e 
a r t e s i a n w e l l s . The T o w e r w e l l i s s u f f i c i e n t l y d i s t a n t from t h e A r t e s i a n 
P a r k a r e a a n d i t i s l e s s a f f e c t e d b y t h e d i s c h a r g e from t h e a r t e s i a n w e l l s . 
W h e r e a s t h e t e s t w e l l , ( A - 6 - 1 ) 11 c a b - 1 , i s c l o s e r t o t h e A r t e s i a n P a r k 
a r e a a n d m o r e l o a d w i l l b e r e q u i r e d t o o v e r c o m e t h e d e c l i n e c a u s e d b y t h e 
a r t e s i a n w e l l s . 
T o w a r d t h e e n d of O c t o b e r 1 9 7 0 , P i n e v i e w R e s e r v o i r w a s d r a i n e d 
fo r t h e p u r p o s e of i n s t a l l i n g a n e w p i p e l i n e for t h e n e w r e p l a c e m e n t 
w e l l s a t t h e C a m p B r o w n i n g a r e a . Be fo re t h e s t o r a g e b e g a n , t h e a u t h o r , 
w i t h t h e h e l p of U . S . G e o l o g i c a l S u r v e y , i n s t a l l e d a r e c o r d e r o n t h e t e s t 
w e l l , ( A - 6 - 2 ) 18 b a b - 1 , a t H u n t s v i l l e i n o r d e r t o r e c o r d t h e c h a n g e s of 
t h e w a t e r l e v e l i n t h e t e s t w e l l d u r i n g t h e f i l l i n g of t h e r e s e r v o i r . The 
a t t e m p t w a s o n l y p a r t i a l l y s u c c e s s f u l for t h e r e c o r d e r o b t a i n e d r e c o r d s 
for p a r t s of J a n u a r y , F e b r u a r y , a n d M a r c h b u t d i d n o t r e c o r d t h e c h a n g e s 
i n m o s t of Apr i l a n d M a y . 
W h e n t h e a v a i l a b l e r e c o r d s of w a t e r l e v e l s w e r e p l o t t e d a g a i n s t t h e 
r e s e r v o i r s t o r a g e ( f i g . 17) a g o o d l i n e a r r e l a t i o n s h i p w a s o b s e r v e d . T h i s 
l i n e a r r e l a t i o n s h i p i s d e f i n e d b y a s t r a i g h t l i n e w h o s e e q u a t i o n w a s : 
Y = 4 8 7 6 . 7 5 + . 2 0 8 X 
S i n c e t h e s l o p e of t h e l i n e i s t h e s a m e a s t h e s l o p e of t h e l i n e i n f i g u r e 
1 6 , i t i s , t h e r e f o r e , o b v i o u s t h a t b o t h w e l l s r e a c t s i m i l a r l y t o l o a d i n g b y 
P i n e v i e w R e s e r v o i r . 
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S o m e of t h e c o n c l u s i o n s d r a w n from t h e s e s t u d i e s m a y b e s u m m a r i z e d 
a s f o l l o w s : 
1 . T h e a p p l i c a t i o n of v a r y i n g l o a d s o n a n a r t e s i a n a q u i f e r c a u s e s 
a c e r t a i n a m o u n t of c o m p r e s s i o n of t h e w a t e r - b e a r i n g m a t e r i a l a n d t h e c o n ­
f i n i n g l a y e r . As a r e s u l t , t h e r e w i l l b e a s l i g h t r e d u c t i o n i n t h e p o r o s i t y 
a n d , t h u s , t h e p e r m e a b i l i t y of t h e a q u i f e r m a t e r i a l . 
2 . T h e c l a y c o n f i n i n g l a y e r u n d e r g o e s m o r e c o m p r e s s i o n t h a n s a n d 
o r g r a v e l . T h i s c o m p r e s s i o n g r e a t l y r e d u c e s u p w a r d s e e p a g e from t h e 
a r t e s i a n a q u i f e r t o t h e s u r f a c e r e s e r v o i r . 
3 . D u r i n g e a c h u n l o a d i n g t h e r e w i l l b e a n a c c o m p a n i e d e x p a n s i o n 
i n t h e a r t e s i a n a q u i f e r . 
4 . The w a t e r l e v e l r i s e i n t h e a r t e s i a n w e l l s i s b u t a r e f l e c t i o n of 
t h e i n c r e a s e d p r e s s u r e h e a d i n t h e a q u i f e r c a u s e d b y l o a d i n g of P i n e v i e w 
R e s e r v o i r . 
5 . T h e l o a d i n g b y P i n e v i e w R e s e r v o i r i s no t a p p l i e d u n i f o r m l y b u t 
i s g r e a t e r w h e r e t h e d e p t h of t h e w a t e r i s g r e a t e r . As a r e s u l t , s o m e p a r t s 
of t h e a r t e s i a n a q u i f e r r e c e i v e m o r e l o a d s t h a n o t h e r p a r t s . T h e g r e a t e s t 
d e p t h a n d t h u s t h e l o a d i n g of t h e s u r f a c e r e s e r v o i r n e a r t h e h e a d of O g d e n 
C a n y o n c a u s e s t h e g r e a t e s t r i s e i n t h e w a t e r l e v e l s i n t h e w e l l s . T h i s 
r i s e , h o w e v e r , i s p a r t l y c o m p e n s a t e d for b y t h e g r e a t e r d e c l i n e c a u s e d 
b y d i s c h a r g i n g w e l l s l o c a t e d i n t h i s a r e a . 
6 . The a d d i t i o n a l l o a d i n g s i n c e 1 9 6 2 c a u s e d f u r t h e r r i s e i n t h e w a t e r 
l e v e l s i n t h e a r t e s i a n w e l l s . 
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7 . T h e l o a d i n g m a y c a u s e a s l i g h t r e d u c t i o n i n t h e y i e l d of t h e 
a r t e s i a n w e l l s . 
7. The loading may cause a slight reduction in the yie ld of the 
artesian wells. 
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C O N C L U S I O N S 
T h e s u r f a c e w a t e r r e s o u r c e s of O g d e n V a l l e y i n c l u d e t h r e e m a j o r 
r i v e r s a n d a s u r f a c e r e s e r v o i r . P i n e v i e w R e s e r v o i r r e g u l a t e s t h e f l o w of 
O g d e n R i v e r a n d t h e s t o r a g e c a p a c i t y i n t h e r e s e r v o i r p r o v i d e s s u p p l e ­
m e n t a l i r r i g a t i o n t o 2 2 , 8 6 7 a c r e s of l a n d a n d m u n i c i p a l w a t e r w i t h i n t h e 
O g d e n R i v e r P r o j e c t . 
The u n c o n s o l i d a t e d d e p o s i t s of t h e Q u a t e r n a r y a g e i n c l u d e t w o 
m a i n a q u i f e r s - a w a t e r - t a b l e a q u i f e r a n d a n a r t e s i a n a q u i f e r - w h i c h s u p p l y 
w a t e r b o t h for O g d e n V a l l e y a n d for t h e C i t y of O g d e n . T h e t w o a q u i f e r s 
a r e c o n n e c t e d h y d r a u l i c a l l y . The a r t e s i a n a q u i f e r i n O g d e n V a l l e y p r o b a b l y 
c o u l d b e d e v e l o p e d f u r t h e r if t h e p r e s e n t u s e r s w o u l d b e w i l l i n g t o a c c e p t 
a r e d u c t i o n i n p r e s s u r e i n e x c h a n g e for t h e a d d i t i o n a l w a t e r . 
T h e d i s c h a r g e from w e l l s t h a t t a p t h e w a t e r - t a b l e a q u i f e r c o n s t i t u t e s 
a v e r y s m a l l p a r t of t h e t o t a l d i s c h a r g e . E a c h y e a r , c o n s i d e r a b l e r e c h a r g e 
t a k e s p l a c e t o t h e g r o u n d - w a t e r a q u i f e r s . D u r i n g t h e y e a r s of e x c e s s i v e 
r e c h a r g e s o m e of t h e w a t e r w i l l b e r e j e c t e d a n d m o v e t o P i n e v i e w R e s e r v o i r . 
T h i s l o s s t o t h e a q u i f e r m a y b e r e d u c e d b y d e v e l o p i n g t h e w a t e r - t a b l e 
a q u i f e r . T h e w a t e r - t a b l e a q u i f e r p r o b a b l y c o u l d b e d e v e l o p e d f i v e t i m e s 
a s m u c h a s i t i s n o w ( d i s c h a r g e i s a b o u t 100 a c r e - f e e t / y e a r ) . If t h i s 
w e r e d o n e t h e n e w w e l l s w o u l d i n c r e a s e t h e d i s c h a r g e a n d m a k e i t p o s s i b l e 
for t h e a q u i f e r t o t a k e i n m o r e r e c h a r g e t h a n i t d o e s n o w . T h e i n c r e a s e d 
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d i s c h a r g e m i g h t m a k e i t n e c e s s a r y t o d e e p e n s o m e e x i s t i n g w e l l s a n d t h e 
i n c r e a s e i n r e c h a r g e w o u l d r e s u l t i n l e s s w a t e r g o i n g t o P i n e v i e w 
R e s e r v o i r . 
R e c h a r g e t o t h e a q u i f e r s i n 1 9 7 0 w a s e s t i m a t e d t o b e a b o u t 3 4 , 3 0 0 
a c r e - f e e t . T h e O g d e n R i v e r s y s t e m i s t h e m o s t i m p o r t a n t s o u r c e of r e c h a r g e 
t o t h e g r o u n d - w a t e r r e s e r v o i r i n O g d e n V a l l e y . S e e p a g e from w a t e r w a y s 
a n d i r r i g a t e d l a n d c o n t r i b u t e a b o u t 84 p e r c e n t of t h e t o t a l r e c h a r g e a n d t h e 
r e s t i s d e r i v e d from d i r e c t i n f i l t r a t i o n of t h e p r e c i p i t a t i o n . 
G r o u n d w a t e r i s d i s c h a r g e d b o t h a r t i f i c i a l l y a n d n a t u r a l l y . A r t i f i c i a l 
d i s c h a r g e o c c u r s a s w i t h d r a w a l s from w e l l s , a n d t h e n a t u r a l d i s c h a r g e 
i n c l u d e s e v a p o t r a n s p i r a t i o n a n d d i s c h a r g e from s p r i n g s . W i t h d r a w a l s 
from a r t e s i a n w e l l s c o n s t i t u t e t h e g r e a t e s t p a r t of t h e a r t i f i c i a l d i s c h a r g e . 
T h e e s t i m a t e d t o t a l d i s c h a r g e i n 1 9 7 0 w a s a b o u t 3 4 , 0 0 0 a c r e - f e e t a n d t h e 
e s t i m a t e d d i s c h a r g e b y e v a p o t r a n s p i r a t i o n , a l o n e , c o n s t i t u t e s a b o u t 59 
p e r c e n t of t h e t o t a l d i s c h a r g e . 
T h e l o n g - t e r m t r e n d s i n w a t e r - l e v e l f l u c t u a t i o n s i n O g d e n V a l l e y 
i n d i c a t e t h a t d i s c h a r g e h a s n o t e x c e e d e d r e c h a r g e . T h e w a t e r l e v e l s r i s e 
i n l a t e s p r i n g b e c a u s e of r e c h a r g e from w i n t e r a n d s p r i n g p r e c i p i t a t i o n a n d 
d e c l i n e d u r i n g s u m m e r b e c a u s e of g r e a t e r d i s c h a r g e from t h e a r t e s i a n w e l l s . 
T h e g r o u n d w a t e r i n O g d e n V a l l e y i s of g o o d q u a l i t y . The c h e m i c a l 
a n a l y s e s of t h e w a t e r s a m p l e s i n d i c a t e t h a t t h e w a t e r i s s u i t a b l e fo r h o u s e ­
h o l d p u r p o s e s a s w e l l a s for a g r i c u l t u r a l p u r p o s e s . T h e r e s u l t s of b a c t e r i o -
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l o g i c a l a n a l y s e s i m p l y t h a t t h e w a t e r i n fou r w e l l s a r o u n d E d e n a r e c o n ­
t a m i n a t e d . H o w e v e r , f u r t h e r t e s t s a r e r e q u i r e d t o r e a c h a m o r e d e f i n i t e 
c o n c l u s i o n . 
T h e g r o u n d w a t e r i n O g d e n V a l l e y i s b i c a r b o n a t e i n t y p e . T h e i n ­
c r e a s i n g b i c a r b o n a t e c o n t e n t i n t h e w e l l s m a y b e e x p l a i n e d b y d i r e c t 
r e c h a r g e of t h e s e e p a g e w a t e r s f rom t h e s u r f a c e s t r e a m s w h i c h c o n t a i n 
m o r e b i c a r b o n a t e . 
T h e O g d e n V a l l e y a r t e s i a n r e s e r v o i r i s a c o m p l e x h y d r a u l i c s y s t e m . 
S o m e of t h e c o m p l e x i t i e s a r e t h e r e s u l t of c o n t i n u o u s d i s c h a r g e f rom a 
g r o u p of a r t e s i a n w e l l s a n d c h a n g e s i n l o a d r e s t i n g u p o n t h e a r t e s i a n 
r e s e r v o i r . 
An i n c r e a s e i n s t o r a g e of P i n e v i e w R e s e r v o i r i s a n i n d i c a t i o n of a n 
i n c r e a s e i n l o a d i n g u p o n t h e a r t e s i a n r e s e r v o i r . T h e u l t i m a t e r e s u l t of 
t h i s l o a d i n g i s t h e c o m p a c t i o n of t h e a r t e s i a n a q u i f e r a n d t h e s u b s e q u e n t 
r e d u c t i o n i n t h e p o r o s i t y of t h e a q u i f e r m a t e r i a l . C o n t i n u o u s w i t h d r a w a l 
of w a t e r from t h e a r t e s i a n r e s e r v o i r p r o d u c e s r e d u c t i o n of p r e s s u r e a r o u n d 
t h e d i s c h a r g i n g w e l l s . As a r e s u l t of t h i s t h e a q u i f e r u n d e r g o e s a c e r t a i n 
a m o u n t of c o m p r e s s i o n i n w h i c h i t s t o t a l i n t e r s t i t i a l s p a c e w i l l d e c r e a s e 
b y a v o l u m e a p p r o x i m a t e l y e q u a l t o t h e v o l u m e of t h e d i s c h a r g e d w a t e r . 
D u r i n g t h e r e c h a r g e s e a s o n , h o w e v e r , t h e r e w i l l b e a n e x p a n s i o n t o c o m ­
p e n s a t e t h e p r e v i o u s c o m p r e s s i o n . 
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T h e f l u c t u a t i o n s of w a t e r l e v e l i n t h e t e s t w e l l s , ( A - 6 - 1 ) 11 c a b - 1 
a n d ( A - 6 - 2 ) 18 b a b - 1 , i n d i c a t e c h a n g i n g s t r e s s c o n d i t i o n s w i t h i n t h e 
a r t e s i a n a q u i f e r . W e c a n , t h e r e f o r e , r e l a t e t h e s e f l u c t u a t i o n s t o t h e 
f a c t o r s w h i c h c a u s e s u c h s t r e s s c h a n g e s . The l o a d i n g b y P i n e v i e w R e s e r ­
v o i r , r e g a r d l e s s of i t s m a g n i t u d e , w i l l a l w a y s t e n d t o r a i s e t h e w a t e r l e v e l s 
i n t h e t e s t w e l l s . O n t h e o t h e r h a n d , t h e d i s c h a r g e from t h e a r t e s i a n r e s e r ­
v o i r w i l l a l w a y s t e n d t o l o w e r t h e w a t e r l e v e l s i n t h e w e l l s . The h y d r o g r a p h 
of t h e t e s t w e l l , ( A - 6 - 1 ) 11 c a b - 1 , w h i c h i s i n t h e a r e a of i n f l u e n c e of t h e 
d i s c h a r g i n g w e l l s , i n d i c a t e s t h a t i n s p i t e of t h e c o n t i n u o u s w i t h d r a w a l s 
from t h e a r t e s i a n w e l l s t h e w a t e r l e v e l i n t h e w e l l r i s e s w i t h a n i n c r e a s e 
of t h e s t o r a g e of P i n e v i e w R e s e r v o i r . 
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1 9 2 8 , C o m p r e s s i b i l i t y a n d e l a s t i c i t y of a r t e s i a n a q u i f e r s : E c o n . 
G e o l . , v . 2 3 , p . 2 6 3 - 2 9 1 , 
M o w e r , R . W . , a n d N a c e , R . L . , 1 9 5 7 , W a t e r c o n s u m p t i o n b y w a t e r - l o v i n g 
p l a n t s i n t h e M a l a d V a l l e y , O n e i d a C o u n t y , I d a h o : U . S . G e o l . S u r v e y 
W a t e r - S u p p l y P a p e r 1 4 1 2 , 33 p . 
R i c h a r d s o n , G . B . , 1 9 1 3 , T h e P a l e o z o i c s e c t i o n i n N o r t h e r n U t a h : A m . 
J o u r . S c i . , 4 t h S e r i e s , v . 3 6 , p . 4 0 6 - 4 1 6 . 
R o b i n s o n , T . W . , 1 9 5 8 , P h r e a t o p h y t e s : U . S . G e o l . S u r v e y W a t e r - S u p p l y 
P a p e r 1 4 2 3 , 84 p . 
S c h i c k , R . B . , 1955 , G e o l o g y of t h e M o r g a n a n d H e n i f e r a r e a , M o r g a n a n d 
S u m m i t C o u n t i e s , U t a h : U n p u b l i s h e d M . S . T h e s i s , U n i v e r s i t y of U t a h 
54 p . 
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S t e w a r t , S . W . , 1 9 5 6 , G r a v i t y s u r v e y of O g d e n V a l l e y , W e b e r C o u n t y , 
U t a h : U n p u b l i s h e d M . S . T h e s i s , U n i v e r s i t y of U t a h , 23 p . 
T h o m a s , H . E . , 1945 , T h e O g d e n V a l l e y a r t e s i a n r e s e r v o i r , W e b e r 
C o u n t y , U t a h : U t a h S t a t e E n g i n e e r , T e c h . P u b . n o . 2 , 37 p . 
1 9 5 3 , I n d e x w e l l i n O g d e n V a l l e y , U t a h : U . S . G e o l . S u r v e y , 
O p e n - F i l e R e p o r t , n o . 9 , 22 p . 
U . S . G e o l o g i c a l S u r v e y , 1 9 6 0 , C o m p i l a t i o n of r e c o r d s of s u r f a c e w a t e r s 
of t h e U n i t e d S t a t e s t h r o u g h S e p t e m b e r 1 9 5 0 , P a r t 1 0 , T h e G r e a t B a s i n : 
U . S . G e o l . S u r v e y W a t e r - S u p p l y P a p e r 1 3 1 4 , 485 p . 
U . S . G e o l o g i c a l S u r v e y , 1 9 6 3 , C o m p i l a t i o n of r e c o r d s of s u r f a c e w a t e r s of 
t h e U n i t e d S t a t e s , O c t o b e r 195 0 t o S e p t e m b e r 1 9 6 0 , P a r t 1 0 , T h e G r e a t 
B a s i n : U . S . G e o l . S u r v e y W a t e r - S u p p l y P a p e r 1 7 3 4 , 318 p . 
U . S . G e o l o g i c a l S u r v e y , 1 9 6 4 , S u r f a c e w a t e r r e c o r d s of U t a h : S a l t L a k e 
C i t y , U t a h . 
U . S . G e o l o g i c a l S u r v e y , 1965 , 1 9 6 6 , 1 9 6 7 , 1 9 6 8 , 1 9 6 9 , W a t e r R e s o u r c e s 
D a t a for U t a h , P a r t 1 , S u r f a c e w a t e r r e c o r d s : S a l t L a k e C i t y , U t a h . 
U . S . P u b l i c H e a l t h S e r v i c e , 1 9 6 2 , D r i n k i n g w a t e r s t a n d a r d s , 1 9 6 2 : U . S . 
P u b l i c H e a l t h S e r v i c e P u b . 9 5 6 , 61 p . 
U . S . S a l i n i t y L a b o r a t o r y S ta f f , 1 9 5 4 , D i a g n o s i s a n d i m p r o v e m e n t of 
s a l i n e a n d a l k a l i s o i l s : U . S . D e p t . A g r i c u l t u r e H a n d b o o k 6 0 , 160 p . 
U . S . W e a t h e r B u r e a u , 1 9 3 5 - 7 0 , C l i m a t o l o g i c d a t a , U t a h : U . S . W e a t h e r 
B u r e a u A n n u a l S u m m a r i e s 1 9 3 5 - 7 0 . 
V e a t c h , A . C . , 1 9 0 7 , G e o g r a p h y a n d g e o l o g y of a p o r t i o n of S o u t h w e s t e r n 
W y o m i n g : U . S . G e o l . S u r v e y Prof . P a p e r 5 6 , 178 p . 
W a l c o t t , C D . , 1 9 0 8 , N o m e n c l a t u r e of s o m e C a m b r i a n C o r d i l l e r a n f o r m a ­
t i o n s : S m i t h s o n . M i s c . C o l l . v . 5 3 , n o . 5 , p . 1 6 7 - 2 3 0 . 
W i l l i a m s , J . S . , 1 9 4 8 , G e o l o g y of t h e P a l e o z o i c r o c k s , L o g a n Q u a d r a n g l e , 
U t a h : G e o l . S o c A m e r i c a B u l l , , v . 5 9 , p . 1 1 2 1 - 1 1 6 4 . 
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APPENDIX I 
W E L L - N U M B E R I N G SYSTEM USED IN UTAH 
PPE I   
NUMBERING    
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T h e w e l l n u m b e r s u s e d i n t h i s r e p o r t i n d i c a t e t h e w e l l l o c a t i o n b y 
l a n d s u b d i v i s i o n a c c o r d i n g t o a n u m b e r i n g s y s t e m t h a t w a s d e v i s e d c o o p e r ­
a t i v e l y b y t h e U t a h S t a t e E n g i n e e r a n d t h e U . S . G e o l o g i c a l S u r v e y a b o u t 
1935 . The s y s t e m i s i l l u s t r a t e d i n f i g u r e 1 8 . T h e c o m p l e t e w e l l n u m b e r 
c o m p r i s e s l e t t e r s a n d n u m b e r s t h a t d e s i g n a t e c o n s e c u t i v e l y t h e q u a d r a n t 
a n d t o w n s h i p ( s h o w n t o g e t h e r i n p a r e n t h e s e s b y a c a p i t a l l e t t e r d e s i g n a t ­
i n g t h e q u a d r a n t i n r e l a t i o n t o t h e b a s e p o i n t of t h e S a l t L a k e b a s e a n d 
m e r i d i a n , a n d n u m b e r s d e s i g n a t i n g t h e t o w n s h i p a n d r a n g e ) ; t h e n u m b e r 
of t h e s e c t i o n ; t h e q u a r t e r s e c t i o n ( d e s i g n a t e d b y a l e t t e r ) ; t h e q u a r t e r of 
t h e q u a r t e r s e c t i o n ; t h e q u a r t e r of t h e q u a r t e r - q u a r t e r s e c t i o n ; a n d , f i n a l l y , 
t h e p a r t i c u l a r w e l l w i t h i n t h e 1 0 - a c r e t r a c t ( d e s i g n a t e d b y a n u m b e r ) . By 
t h i s s y s t e m t h e l e t t e r s A, B , C , a n d D d e s i g n a t e , r e s p e c t i v e l y , t h e n o r t h ­
e a s t , n o r t h w e s t , s o u t h w e s t , a n d s o u t h e a s t q u a d r a n t s of t h e s t a n d a r d b a s e 
a n d m e r i d i a n s y s t e m of t h e B u r e a u of Land M a n a g e m e n t , a n d t h e l e t t e r s 
a , b , c , a n d d d e s i g n a t e t h e n o r t h e a s t , n o r t h w e s t , s o u t h e a s t , a n d s o u t h ­
w e s t q u a r t e r s of t h e s e c t i o n , of t h e q u a r t e r s e c t i o n , a n d of t h e q u a r t e r -
q u a r t e r s e c t i o n . T h u s , t h e n u m b e r ( B - 2 - 2 ) 12 d c d - 2 d e s i g n a t e s w e l l 2 i n 
t h e S E | S W | S E { s e c . 1 2 , T . 2 N . , R . 2 W . , t h e l e t t e r B s h o w i n g t h a t t h e t o w n ­
s h i p i s n o r t h of t h e S a l t L a k e b a s e l i n e a n d t h e r a n g e i s w e s t of t h e S a l t 
L a k e m e r i d i a n ; a n d t h e n u m b e r ( D - 3 - 2 ) 34 b c a - 1 d e s i g n a t e s w e l l 1 i n t h e 
N E { S W { N W | s e c . 3 4 , T . 3 S . , R . 2 E . , i n t h e s o u t h e a s t q u a d r a n t of t h e 
s t a n d a r d b a s e a n d m e r i d i a n s y s t e m . 
 
           by
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          nu
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              a  
i i ,     t i   ;  nu  
f t  ti ; t  rt r ti  ( i t    l tt r); t  rt r f 
t  rt r s ti ; t  rt r f t  rt r- rt r s ti ; , finally, 
t e artic lar ell it i  t e -acre tract ( esi ate   a nu ber). y 
this syste  the letters , , , and  deSignate, respectively, the north-
east, north est, south est, and southeast quadrants of the standard base 
and eridian syste  of the Bureau of Land anage ent, and the letters 
a, b, c, and d deSignate the northeast, north est, southeast, and south-
est quarters of the section, of the quarter section, and of the quarter-
quarter section. Thus, the nu ber (B- 2- 2) 12 dcd - 2 deSignates ell 2 in 
the SEiswisEi sec.12, T.2 ., .2 ., the letter B sho ing that the to n-
ship is north of the Salt Lake base line and the range is west of the Salt 
Lake eridian; and the nu ber (D-3-2) 34 bca-l deSignates ell 1 in the 
NEisWiNVVt sec. 34, T.3S., R.2E., in the southeast quadrant of the 
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M e i n z e r ( W a t e r - S u p p l y P a p e r 4 9 4 , p . 2) s t a t e d t h a t a s c i e n t i f i c 
t e r m i s a s y m b o l t h a t r e p r e s e n t s a s c i e n t i f i c c o n c e p t . It h a s t h e s a m e 
s i g n i f i c a n c e a s t h e d e f i n i t i o n of t h e c o n c e p t ; i t i s n e i t h e r m o r e n o r l e s s 
p r e c i s e . H o w e v e r , t h e r e s h o u l d b e g e n e r a l a g r e e m e n t r e g a r d i n g i t . 
M e i n z e r ' s d e f i n i t i o n s i n W a t e r - S u p p l y P a p e r 4 9 4 , o n t h e w h o l e , a r e s t i l l 
t h e m o s t p r e c i s e d e f i n i t i o n s of g r o u n d - w a t e r t e r m s a v a i l a b l e , t h u s t h e 
d e f i n i t i o n s t h a t f o l l o w a r e t a k e n from t h a t p u b l i c a t i o n . 
a c r e - f t : a c r e - f o o t ; a u n i t of v o l u m e c o m m o n l y u s e d w h e r e l a r g e q u a n t i t i e s 
of w a t e r a r e b e i n g e x p r e s s e d . It i s t h e v o l u m e of w a t e r t h a t c o u l d 
c o v e r o n e a c r e t o a d e p t h of o n e f o o t . I t e q u a l s 43 , 6 0 0 c u b i c f e e t or 
325 , 8 5 0 g a l l o n s . 
Aqu i f e r ; i s a f o r m a t i o n , g r o u p of f o r m a t i o n s , or p a r t of a f o r m a t i o n t h a t 
i s w a t e r - b e a r i n g . 
A r t e s i a n w a t e r ; i s g r o u n d w a t e r t h a t h a s a r t e s i a n p r e s s u r e b e c a u s e i t i s 
c o n f i n e d b y m a t e r i a l t h a t i s l e s s p e r m e a b l e t h a n t h e m a t e r i a l s of t h e 
a q u i f e r . A r t e s i a n w a t e r i s u n d e r s u f f i c i e n t p r e s s u r e t o r i s e a b o v e t h e 
b a s e of t h e c o n f i n i n g b e d . An a r t e s i a n a q u i f e r i s o n e t h a t c o n t a i n s 
a r t e s i a n w a t e r . 
C o n e of i n f l u e n c e ; i s t h e d e p r e s s i o n p r o d u c e d i n t h e w a t e r o r o t h e r 
p i e z o m e t r i c s u r f a c e b y t h e w i t h d r a w a l of t h e w a t e r . 
C o n f i n i n g b e d ; of a n a q u i f e r i s o n e w h i c h , b e c a u s e of i t s p o s i t i o n a n d 
i t s i m p e r m e a b i l i t y or l o w p e r m e a b i l i t y r e l a t i v e t o t h a t of t h e a q u i f e r , 
g i v e s t h e w a t e r i n t h e a q u i f e r e i t h e r a r t e s i a n o r s u b n o r m a l h e a d . 
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c f s ; ( c u b i c f o o t p e r s e c o n d or s e c o n d - f o o t ) a u n i t of f l o w or d i s c h a r g e 
c o m m o n l y u s e d t o e x p r e s s t h e f l o w of s t r e a m s b u t a l s o u s e d for l a r g e 
d i s c h a r g e r a t e s from w e l l s . I t i s t h e r a t e of f l o w w h e r e o n e c u b i c 
foo t of w a t e r p a s s e s a g i v e n p o i n t i n o n e s e c o n d . It e q u a l s 7 2 4 a c r e - f t 
p e r y e a r or 4 4 8 . 8 g a l l o n s p e r m i n u t e . 
D r a i n a g e b a s i n ; a p a r t of t h e s u r f a c e of t h e l a n d t h a t i s o c c u p i e d b y a 
d r a i n a g e s y s t e m o r c o n t r i b u t e s s u r f a c e w a t e r t o t h a t s y s t e m . 
D r a i n a g e s y s t e m ; c o n s i s t s of a s u r f a c e s t r e a m or a b o d y of i m p o u n d e d 
s u r f a c e w a t e r , t o g e t h e r w i t h a l l s u r f a c e s t r e a m s a n d b o d i e s of i m p o u n d ­
ed s u r f a c e w a t e r t h a t a r e t r i b u t a r y t o i t . 
E v a p o r a t i o n ; i s v a p o r i z a t i o n t h a t t a k e s p l a c e a t a t e m p e r a t u r e b e l o w t h e 
b o i l i n g p o i n t . 
G r o u n d w a t e r ; w a t e r i n t h e z o n e of s a t u r a t i o n . 
P e r c h e d a q u i f e r ; a n a q u i f e r s e p a r a t e d from a n u n d e r l y i n g b o d y of g r o u n d 
w a t e r b y u n s a t u r a t e d r o c k s . I t s w a t e r t a b l e i s a p e r c h e d w a t e r t a b l e . 
P h r e a t o p h y t e ; i s a p l a n t t h a t h a b i t u a l l y o b t a i n s i t s w a t e r s u p p l y from t h e 
z o n e of s a t u r a t i o n , e i t h e r d i r e c t l y or t h r o u g h t h e c a p i l l a r y f r i n g e . 
P i e z o m e t r i c s u r f a c e ; of a n a q u i f e r i s a n i m a g i n a r y s u r f a c e t h a t e v e r y w h e r e 
c o i n c i d e s w i t h t h e s t a t i c l e v e l of t h e w a t e r i n t h e a q u i f e r . 
Run-of f ; t h e d i s c h a r g e of w a t e r t h r o u g h s u r f a c e s t r e a m s . 
S a f e y i e l d ; t h e r a t e a t w h i c h w a t e r c a n b e w i t h d r a w n from a n a q u i f e r w i t h ­
o u t d e p l e t i n g t h e s u p p l y t o s u c h a n e x t e n t t h a t w i t h d r a w a l a t t h i s r a t e 
i s h a r m f u l t o t h e a q u i f e r i t s e l f , o r t o t h e q u a n t i t y of w a t e r , or i s n o 
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l o n g e r f e a s i b l e . 
S e e p a g e ; i s t h e p e r c o l a t i o n of w a t e r t h r o u g h t h e l a n d s u r f a c e or t h r o u g h 
t h e w a l l s of l a r g e o p e n i n g s i n t h e n e a r - s u r f a c e r o c k s s u c h a s c a v e s o r 
a r t i f i c i a l e x c a v a t i o n s . 
S t a t i c w a t e r l e v e l ; i s t h e l e v e l a t w h i c h w a t e r s t a n d s in a w e l l w h e n n o 
w a t e r i s b e i n g t a k e n from t h e a q u i f e r b y t h e w e l l e i t h e r b y p u m p i n g o r 
b y f r e e f l o w . 
T r a n s p i r a t i o n ; i s t h e p r o c e s s b y w h i c h t h e w a t e r t a k e n i n t o t h e r o o t s of 
t h e p l a n t s d i r e c t l y from t h e z o n e of s a t u r a t i o n o r from t h e c a p i l l a r y 
f r i n g e i s d i s c h a r g e d . 
W a t e r t a b l e ; i s t h e u p p e r s u r f a c e of a z o n e of s a t u r a t i o n e x c e p t w h e r e 
t h a t s u r f a c e i s f o rmed b y a n i m p e r m e a b l e b o d y . 
W e l l ; i s a n a r t i f i c i a l e x c a v a t i o n t h a t d e r i v e s s o m e f lu id from t h e i n t e r ­
s t i c e s of t h e r o c k s or s o i l w h i c h i t p e n e t r a t e s , e x c e p t t h a t t h e t e r m 
i s n o t a p p l i e d t o d i t c h e s o r t u n n e l s t h a t l e a d g r o u n d w a t e r t o t h e s u r ­
f a c e b y g r a v i t y . 
Z o n e of s a t u r a t i o n ; t h e z o n e in w h i c h t h e r o c k s a r e s a t u r a t e d w i t h w a t e r 
u n d e r h y d r o s t a t i c p r e s s u r e . D o e s n o t i n c l u d e a n y s a t u r a t e d p o r t i o n 
of t h e c a p i l l a r y f r i n g e , a s t h e w a t e r i n t h e f r i n g e i s n o t u n d e r h y d r o ­
s t a t i c p r e s s u r e . 
 
 feasible.
   l   t       thro
 l            
i l e i .
 t        t    l   
t       i r   l     
  flo .
Rnspirati ;       t       
           ca ll
  discharge .
t           t 
      l  .
l    i l t        int -
         I t   t r
          t    s -
  gra it .
            
 t ti        ti
    I          -
 r ss .
APPENDIX III 
LOGS OF N E W O G D E N CITY WELLS 
PPE  I  
 I ELLS 
121 
Log of w e l l ( A - 6 - 1 ) 11 c a b - 2 
D a t e : S t a r t e d Apr i l 5 , 1 9 7 1 ; c o m p l e t e d Apr i l 1 4 , 1 9 7 1 . 
S c r e e n s c h e d u l e : 2 0 M - # 1 5 0 s l o t a t 1 6 9 ' - 1 7 2 ' ; # 1 0 0 s l o t a t 1 7 6 * - 1 8 1 
# 5 0 s l o t a t 181 ' - 1 8 5 ' ; # 1 0 0 s l o t a t 185 ' - 1 9 1 ' ; # 5 0 
s l o t a t 1 9 4 ' - 2 0 4 ' ; # 8 0 s l o t a t 2 0 4 ' - 2 0 9 ' ; # 1 0 0 s l o t 
a t 2 2 2 ' - 2 2 7 ' ; 1 8 " c a s i n g i n s t a l l e d from 1 6 7 ' t o 
1 6 9 ' , b e t w e e n s e c t i o n s of s c r e e n s , a n d from 2 2 7 ' 
t o 2 4 0 ' . 
M a t e r i a l T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( fee t ) ( feet ) 
Top s o i l D r y 
C l a y w i t h s o m e 
s a n d 





C o n f i n i n g l a y e r 
C o n t a i n s w a t e r 
C l a y , s a n d , a n d 
g r a v e l 32 168 R e l a t i v e l y i m p e r m e a b l e 
C o b b l e s , g r a v e l s , 
a n d c o a r s e s a n d 
C l a y 
173 
175 
C o n t a i n s w a t e r 
G r a v e l w i t h m e d i u m -
t o - c o a r s e s a n d 





W a t e r 
G r a v e l w i t h c o a r s e 
a n d f i n e s a n d 16 209 W a t e r 
C l a y , s a n d , a n d 
g r a v e l 13 222 C o n t a i n s s o m e w a t e r 
G r a v e l a n d c o a r s e 
s a n d 226 W a t e r 
C l a y , s a n d , a n d 
g r a v e l 14 240 S o m e w a t e r 
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Log of w e l l ( A - 6 - 1 ) 11 c a b - 3 
D a t e : s t a r t e d N o v e m b e r 1 7 , 1 9 7 0 ; c o m p l e t e d D e c e m b e r 11 , 1 9 7 0 . 
S c r e e n s c h e d u l e : 2 0 " - # 8 0 s l o t a t 1 9 0 ' - 1 9 5 ' ; # 7 0 s l o t a t 2 0 3 ' - 2 1 5 ' ; # 1 0 0 
s l o t a t 2 3 6 ' - 2 4 1 ' ; # 5 0 s l o t a t 2 4 1 ' - 2 5 6 ' ; 1 8 " c a s i n g 
i n s t a l l e d from 1 8 8 ' t o 1 9 0 ' b e t w e e n s e c t i o n s of 
s c r e e n s , a n d a s t a i l p i p e from 2 5 6 ' t o 2 6 6 ' . H o l e 
b a c k f i l l e d from 2 6 6 ' t o 2 7 8 ' . 
M a t e r i a l 
Top s o i l 
T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( fee t ) 
C l a y , s a n d , a n d 
g r a v e l 24 
C l a y w i t h a l t e r n a t i n g 
l a y e r s of s a n d 103 
G r a v e l a n d s a n d 1 
C l a y , s a n d , a n d 
g r a v e l 24 
M o s t l y g r a v e l w i t h 
s o m e c l a y 21 
C l a y , s a n d , a n d 
g r a v e l 9 
C l a y 1 
G r a v e l a n d s a n d 3 
C l a y w i t h s a n d 1 
G r a v e l a n d s a n d 7 
C l a y w i t h a l t e r n a t i n g 
l a y e r s of s a n d a n d 
g r a v e l 5 
G r a v e l a n d c o a r s e s a n d 13 












2 0 1 
214 
D r y 
R e l a t i v e l y i m p e r m e a b l e 
C o n f i n i n g l a y e r . 
C o n t a i n s w a t e r 
C o n t a i n s w T a te r 
W a t e r 
W a t e r 
C o n t a i n s w a t e r 
W a t e r 
W a t e r 
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M a t e r i a l 
Log of w e l l ( A - 6 - 1 ) 11 c a b - 3 c o n t i n u t e d 
T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( fee t ) ( fee t ) 
C l a y w i t h s m a l l s a n d 2 l 
G r a v e l w i t h c o a r s e a n d 
f i n e s a n d 28 
G r a v e l w T i th a l t e r n a t i n g 
l a y e r s of c l a y 4 
G r a v e l , s a n d a n d c l a y 5 
C l a y 6 
235 




R e l a t i v e l y i m p e r m e a b l e 
C o n t a i n s w a t e r 
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Log of w e l l ( A - 6 - 1 ) 11 c a b - 4 
D a t e : s t a r t e d M a r c h 1 9 , 1 9 7 1 ; c o m p l e t e d Apr i l 1 4 , 1 9 7 1 . 
S c r e e n s c h e d u l e : 2 0 " - # 5 0 s l o t a t 1 9 0 ' - 1 9 6 ' ; # 6 0 s l o t a t 201 ' - 2 1 6 ' ; # 1 5 0 
s l o t a t 2 4 3 ' - 2 4 9 ' ; # 1 0 0 s l o t a t 2 5 5 ' - 2 6 2 * ; 1 8 " d i a ­
m e t e r c a s i n g i n s t a l l e d from 1 8 8 ' t o 1 9 0 ' , b e t w e e n 
s e c t i o n s of s c r e e n s , a n d a s t a i l p i p e from 2 6 2 ' t o 
2 7 4 ' . 
M a t e r i a l T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( fee t ) ( fee t ) 
Top s o i l CO
 
3 D r y 
M o s t l y s a n d w i t h 
s o m e c l a y 36 39 
C l a y a n d s i l t 98 134 C o n f i n i n g l a y e r 
C l a y w i t h s o m e s a n d 
a n d g r a v e l 17 1 5 1 R e l a t i v e l y i m p e r m e a b l e 
C l a y 3 154 
C l a y , s a n d , a n d 
g r a v e l 9 163 
W a t e r t a b l e a t 50 f e e t 
b e l o w l a n d s u r f a c e . 
C l a y a n d s i l t 
00 1 71 
G r a v e l 2 173 C o n t a i n s w a t e r 
M o s t l y g r a v e l w i t h a l t e r ­
n a t i n g t h i n l a y e r s of s a n d 
a n d c l a y 43 216 W a t e r t a b l e d r o p p i n g 
C l a y 11 227 
M i x t u r e of h a r d 
c l a y a n d g r a v e l 11 238 
G r a v e l 1 239 C o n t a i n s w a t e r 
G r a v e l w i t h c l a y 3 242 
;: 
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Log of w e l l ( A - 6 - 1 ) 11 c a b - 4 c o n t i n u e d 
M a t e r i a l T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( fee t ) ( fee t ) 
Ve ry c l e a n g r a v e l 250 C o n t a i n s w a t e r 
H a r d c l a y w i t h 
g r a v e l a n d c o b b l e 
s i z e m a t e r i a l 257 
H a r d p a n 17 274 
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teri l 
  r  















ate   
t i s  
126 
Log of w e l l ( A - 6 - 1 ) 11 c a b - 5 
D a t e : s t a r t e d M a r c h 1 4 , 1 9 7 1 ; c o m p l e t e d Apr i l 2 , 1 9 7 1 . 
S c r e e n s c h e d u l e : 20 " - # 8 0 s l o t a t 1 7 6 ' - 1 8 6 # 5 0 s l o t a t 191 ' - 1 9 9 1 ; # 8 0 
s l o t a t 2 0 4 ' - 2 1 9 ' ; 1 8 " c a s i n g i n s t a l l e d from 1 7 4 ' 
t o 1 7 6 ' , b e t w e e n s e c t i o n s of s c r e e n s a n d a s t a i l 
p i p e from 2 1 9 ' t o 2 2 9 ' . H o l e d r i l l e d b e l o w 2 2 9 ' i s 
b a c k f i l l e d . 
M a t e r i a l 
T o p s o i l 
S a n d 
T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( fee t ) ( feet ) 
D r y 
C l a y 
S a n d a n d c l a y 




I m p e r m e a b l e 
C o n t a i n s w a t e r 
M o s t l y c l a y w i t h a l t e r ­
n a t i n g l a y e r s of s a n d 
a n d g r a v e l 119 
G r a v e l a n d c o a r s e s a n d 5 
C l a y w i t h a l t e r n a t i n g 
l a y e r s of s a n d a n d 
g r a v e l 13 
G r a v e l a n d f i n e s a n d 9 
C l a y m i x e d w i t h s a n d 
a n d g r a v e l 6 
G r a v e l w i t h f i n e a n d 






2 0 2 
R e l a t i v e l y i m p e r m e a b l e 
C o n f i n e d 
R e l a t i v e l y i m p e r m e a b l e 
C o n t a i n s w a t e r 
C o n t a i n s w a t e r 
C l a y w i t h a l t e r n a t i n g 
l a y e r s of g r a v e l a n d 
c o a r s e s a n d 17 219 R e l a t i v e l y i m p e r m e a b l e 
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Log of w e l l ( A - 6 - 1 ) 11 c a b - 5 c o n t i n u e d 
M a t e r i a l T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( feet ) ( feet ) 
G r a v e l w i t h c o a r s e 
a n d f i n e s a n d 10 229 C o n t a i n s w a t e r 
M o s t l y c l a y w i t h 
a l t e r n a t i n g l a y e r s 
of s a n d a n d g r a v e l 38 267 H a r d . R e l a t i v e l y 
i m p e r m e a b l e . 
 f ll - 1) - S in  
teri l 
vel i   
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Log of w e l l ( A - 6 - 1 ) 11 c a b - 6 
D a t e : s t a r t e d F e b r u a r y 1 9 , 1 9 6 9 ; c o m p l e t e d Apr i l 3 0 , 1 9 6 9 . 
C a s i n g s c h e d u l e : 2 0 " c a s i n g from 0 t o 202 f t . 
2 0 " s c r e e n from 202 ft t o 230 f t . 
1 8 " c a s i n g from 230 ft t o 240 f t . 
M a t e r i a l 
Top s o i l 
T h i c k n e s s D e p t h t o b o t t o m W a t e r c o n d i t i o n s 
( fee t ) 
C l a y , s a n d , a n d 
g r a v e l 
C l a y 
M o s t l y c l a y w i t h s o m e 
s a n d a n d g r a v e l 
G r a v e l 
C l a y 
G r a v e l 
C l a y , s a n d , a n d g r a v e l 
G r a v e l 
C l a y , s a n d , a n d 
g r a v e l 
C o b b l e a n d g r a v e l 
C l a y , s a n d , a n d 
g r a v e l 
G r a v e l 
C l a y 



























D r y 
R e l a t i v e l y i m p e r m e a b l e 
I m p e r m e a b l e 
C o n t a i n s w a t e r 
C o n t a i n s w a t e r 
W a t e r 
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APPENDIX IV 
RECORDS OF WELLS LOCATED IN O G D E N VALLEY 
I  
 A  
Wel No.: Sec appendix I for description of well-numbering system. 
Method of construction: C, cable tool; D, dug; H, hydraulic rotary; J, jetted. Casing: Finish - O. open end; P, perforations; S. screen. 
Altitude above mean sea level: Altitudes interpolated from topographic maps. 
Water level: Levels reported by driller. 
Method of lift: F, flows; J. jet pump; S, submersible pump; T, turbine pump. 
Yield: Flow i?tc of flowing well or pumping rate of nonflowing well, reported. 
Use of water: H, domestic: I, irrigation; O, water-level observation; S, stock; U, unused. 
Temperature: Reported unless indicated by M, measured. 
Remarks and other data available: B, bacteriologic analysis in table 17; C, chemical analysis in table 16; H, hydrograph of water levels in figure 11; 
W, water-level measurements in table 15. The wells are finished in water-table aquifer unless otherwise indicated. 
Wel No. Owner or user o © 
_ 8 
Casing 




Remarks and other data available 
(A-6-1) 
laaa J. S. Egglestim 1932 D 19.7 D — - 4,935 -16.9 8-17-32 J - - H - H,W. lbba A. L. Murray 1968 C 105 6 105 0 4,916 -17 4-19-68 S 10 4-19-68 H 51 
ibbb M.J. Raslev 1970 C 94 6 93 P 80-87 4,906 +4 7-5-70 F 20 7-5-70 H.I.S -
2aab-l M. Fuller 1932 D 15.2 D - - 4,925 -9 8-18-32 J - - U - H.W 
2aab-2 Lloyd 1960 D 18 D - - 4 918 - — - 4 - H 50M B,C,H 
2dbd H. B. Stalling 1932 D 33.4 D - - 4,926 -25.9 8-18-32 - - U - H,W 
3abc W. F. Johnson 1967 C 187 4,6 187 6" 0-80 4.915 -28 6-20-<7 - 10 6-20-67 H -3bab U. S. Forest Service 1961 H 75 8 75 P 53-75 5,120 0 7-5-61 - 70 7-5-61 H,I 50 3dbc-l H. M. Gcrbcr 1963 C 120 6 120 0 4.970 -47 4-20-63 10 4-20-63 II -3dbc-2 W. F. Johnson 1967 c 187 6,4 187 P 140-170 4.995 -28 6-20-67 - 10 6-20-67 H — 
lOaac Pineview Yalch Club 1951 c 155 6 155 P 70-101 4.945 -51 June, 51 - 30 June, 51. - -
lOaca G. Wood 1963 c 350 6 350 P 22-53 *>,S48 -12 6-4-63 - 30 6-4-63 H -
lOdac U. S. Forest Service 1963 11 172 8 169 P 114-169 4.940 -32 11-29-63 - - - H,I — 
lOdbc E. L. Rodford 1969 11 142 8 142 P 124-U2 4.942 -38 9-10-69 - 15 9-10-69 H -
tOdbd E. L. Rodford 1969 H 130 8 130 P 114-130 4,948 -30 9-19-69 - 20 9-19-69 H -
llaob H. R. Fuller 1968 c 151 6 151 0 4.918 47 5-10-68 — 10 5-10-68 H 51 Finish 
11bde 1 Realty Insurance Co. 1954 c 224 8 224 P 170-191 4,920 -69 11-8-54 - 75 11-8-54 - - do 
11 cab U. S. G. S. 1952 c 354 8 354 P 0-333 4,916 -79 12-11-52 - 250 12-11-52 0 - do.C 
llcba Ogden City Corp. 1969 c 237 20-18 237 20", 0-205 20" 205-230 18" 230-237 
4,895 -30 4-29-69 Test Wel do 
lldcd Bureau of Recla. 1955 - 190 8 190 P 170-187 4,915 -70 10-29 55 - 180 10-29-55 - 48 do.C 
lldda-2 Ogden Pineview Yatch 1947 - 130 V/l 130 4,910 -J 8 - - - - - 60 -
12ccb O. G. Yeaton 1950 135 4 135 0 4,905 -8 5-15-50 6 5 5-15-50 11 - do 
12dcd A. Lancaster 1960 c 145 4 145 P 138-144 4,920 •42 10-21-60 - 8 10-21-60 H - do 
!3ccd Pineview Lodge & Resort 1960 — 500 10-8 500 P 400-500 4,925 0 4-6-60 - 175 4-6-60 - 56 do 




"U N".: See ap endix I for ce!iicriptin-n of wcU·numhcring system. 
r.t .-.  of construction: C, cable tool; D, d1lg; n, hyclr;J.ulk rotary; J,jetted. 
i : h  - O. open end; P, perforations; S. screen. 
ltitude  me.-n Ilea levcl: Altitudes interpolated from topographic maps. 
atcr level: Levels reported by driller. 
t  of Uft: F, flows: 1. jet pUTTlP; S, !Oubmclsil,le pum ; T, turbine pump. 
i l : low t~t  of flowing weU or pumping rate of nonfl wing weU, r ported. 
 of wateT: H. dmn~stic: I," in~at on; 0, w3t('r~leyel obscr .. alion; S, stock; U, unused. 
perat ; rd nle~s indicated by M, ntc:t:lured. 
. and other dat  av il ble: 8, b.cteriologic analy";, in tahle 17; C, chemical analysis in table 16; H, hydJograp  of water Ic.els in fIgUre 11; 
\V, water-level memurcmenls in tnble 15. 1he w lls are finished in water-table aquifer unl ss oUlerwlsc indicated. 
'--'-- '---' .--
Casing 'il W""":l Yield > .!! --;--~. c ; ] 0 . , c 
.... ,-.. ~ 
'" g .. " ~] S S o~ '0 S!l I: 
'" 
11 ]E' ~ ~ " 0 fa g 
" ~ 0 k" ;j E !l e ..... .g o ~ " ..... " B i! 0 ..... -;-.a e 0 e '" 2~ Q, ~ e 8 '0 00 " ..... '0 !9 ..... Well No. Owner or user -$~ " " '" -" 0 0 0 ..... 0 :a :§ ;§ " " 0 c. M  B d other ~ :S "'~ E{i 
"'" 
::,t!! :! :S ~ ~ 1;1 E  o ailit l  ~ " " i53 ~~ .51 ~ D k Cl ~ ~ :l; 0 \0- .:a ,.: Q :;;, 
\  
laaa J. S. Eggleston I Q32 D 19.7 D 4,935 -16.9 8-17-32 J H H,W. 
Ibba A. L. Murray 1968 C 105 6 105 0 4,916 -17 4-\9-68 S 10 4-19-68 II 51 
Ibbb M. J. Rasley 1970 C 94 6 93 P HO-R7 4,906 +4 7-5-70 F 20 7-5-70 H,I,s 
2aal"1 M. Fuller 1932 D 15.2 D 4,925 -9 8-IR-32 J U H,W 
2aab-2 Lhyd 1960 0 18 D 4,91 B 4 H 50M ll,C,H,W 
2dbd H. 8. Stalling IQ32 0 33.4 0 .- 4,926 -25.9 8·18-32 IT H,W 
3abe W. F. lohnson 1967 C 187 4,6 187 6" O-Su 4.915 -23 6-20-6'1 10 6-20.{i7 H 
3ba!> l1. S. fllfcst Service 1961 H 75 8 75 P53-75 5,120 0 7-5·61 70 7·5-r11 H,[ 50 
3dbc-1 H. M. Gerber 1963 C 120 6 120 0 4.9'7(1 -47 4-20-6J 10 4-20-63 !l 
3dbc-2 W. F. Johnson 1967 C 187 6,4 187 P 140-170 4.995 -28 6·20-67 10 6-211-67 H 
10aae Pineview Yateh Club 1951 C 155 6 155 P70-tol 4.945 -51 Junr,51 30 JIlne,51 
lOaca G. Wood 1963 C 350 6 350 pnS3 ;.S48 ·12 64-63 30 64.{i3 H 
IOd.c U. S. Forest Service 1963 1\ 172 8 1~9 1'114-169 4,940 ·~1 1(-29-63 11,[ 
tOdoe E. L. Rodford 1969 H 142 8 142 P 124-P2 4.942 -38 9-LO.{i9 15 9-10-69 H 
IOdbd E. L. Rodhrd 1969 H 130 8 130 P 114-130 4,948 -30 9-19.{i9 20 9-19-69 H 
lI.eb l!. R. Fullrr 1968 C 151 6 151 0 4,918 47 5-10-6b lli 5-10-68 H 51 finished in artrsia.'1 aquifer 
llbJd Realty [nsuraUCi:: Co. 1954 C 224 8 224 P 170-191 .f,nO -69 11-8-.<4 75 1I·S-S4 do 
llcab U.S.G. S. 1952 C 354 8 354 P 0-333 4,YI6 -',9 12-11-52 250 12-11-51 0 d0,C 
\lch. O~d.n City Corp. 1969 C 237 20-18 237 ,0-205 4,s95 -30 4-29·69 - Te,t Woll do 
0" 205-230 
 210-231 
Ildcd Bureau of Recla. 1955 
-
190 R 190 r 170-187 4,915 -70 10·29 55 180 10-29-55 48 do,C 
IIdda-2 Ogden Pineview Yaleh 1947 - 130 3Y> 130 4,910 -18 60 
12ecb O. G. Yeaton 1950 B5 4 135 0 4,905 -8 5-15-50 6.5 5-15-50 1I do 
12dcd A. Lancaster 1960 C 145 4 145 P 138-144 4,920 42 10·2HO 8 1O-2HO H do 
J 3eed Pineview Lodge & ReSOlI 1960 ., 500 10-8 500 l' 400-500 4,925 0 4.{i.{i0 175 4.{i.{i0 56 do 














































































































































































24aba Valley Lake Corp. 1969 C 198 8 197 P 130-150 4,916 -29 7-17-69 S 100 7-17-69 H,I - do 
(A-6-2) 
5bab K. Jensen 1953 C 164 12 125 P 70-125 5,075 -24 9-12-53 J _ _ H _ 
5 bbc R. Glantz 1964 C 54 8 56 P 40-54 4,997 -30 12-15-64 J _ _ H 41M B,CJ4,W 5bcc K.Jensen 1952 C 50 8 50 P 30-45 4,995 -20 10-16-52 J 25 10-16-52 II _ 6bbb R. H. Hinckley 1965 C 228 8-6 227 P 181-227 4,940 -8 2-15-65 S 20 _ H,S _ H,W 
6dad C. L. Davey 1967 C 55 8 55 P 50-55 4.978 -15 1-17-67 _ _ II _ 6ddc U. S.G. S. - - 12 - - 4,962 _ . _ - - _ O _ H,W 
7aab-l F. Allen 1964 c 84 6 84 O 4,935 -38 8-2-64 - 10 8-2-64 H 51 
7aab-2 J. Sl.ccn 1968 c 92 6 92 O 4,932 -21 7-30-68 S 8 7-30-68 H 51 B,C 
7aac 13. 0. Wilcox 1965 c 100 6 100 P 72-100 4,932 -11 7-8-65 _ 10 7-8-65 II 51 
7.iba G. W. Downs 1956 c 78 8 78 P 60-75 4,925 -25 7-21-56 _ 10 7-21-56 II _ 
7bbb-l Kcisel Bldg. Ogden 1957 c 111 8 105 P 85-105 4,920 -45 12-30-57 s 20 12-30-57 _ 
7bbb-2 J. V. Stoker 1960 c 88 4 88 P 60-67 4.923 -28 7-27-60 s 4 7-27-60 H 51 
7bcc S. 1. Quist 1965 c 102 6 100 O 4,935 -18 10-26-65 s 6 10-26-65 H _ 
7dab E. W. Crezee 1962 c 63 4 63 O 4,93S -11 6-13-62 J 5 6-13-62 H 50 
7dbd E. J. Carroe 1968 c 84 6,4 84 4", 74-84 4,920 -39 6-28-68 _ 5 6-28-68 H 51 
8ddb Paul and Margret 1970 c 160 OO
 
160 P 100-150 4,963 -15 5-21-70 - 30 5-21-70 H _ 
Ann Smith 12caa Cosec and Co. 1970 c 30 6 30 O 5,115 -4 4-18-70 _ 10 4-18-70 H _ Replacement Wel 
14bac Fartornal Order of Eagles 1958 c 70 6 70 O 5,112 — _ _ 20 7-14-58 H _ 14bad-l A. K. Cross 1964 c 22 6 22 O 5,115 -5 4-12-64 _ 10 4-12-64 II 50 
14bad-2 T. F. Miller 1963 c 23 6 23 O 5,115 -8 3-27-63 _ 5 3-27-63 H 50 
14bad-3 D. Hutchins 1958 c 23 6 23 O 5,115 _ _ _ 20 7-17-58 11 _ 14bad-4 D. F. Mori in 1961 c 21 6 21 O 5,115 -5 4-7-61 _ 5 4-7-61 H 42 
15baa L. Garner 1960 c 72 4 72 O 5,117 -32 8-11-60 - 5 8-11-60 H 51 
15bab H. W. Jacobs Co. 1957 c 61 4 61 _ 5,119 -31 8-6-57 _ 5 8-6-57 H 52 
15 bed L. Mumford 1950 c 56 6 56 P 47-56 5,032 -24 3-28-50 _ 5 3-28-50 H _ 
15cbb W. J. Poulter 1957 c 52 4 52 O 5,038 -20 6-21-57 J 6 6-21-57 11 52 
16 a bo C. Lund 1960 c 56 4 56 O 5,003 -26 8-3-60 - 5 8-3-60 11 52 Deepened 
1 Sabd L. Stoker 1959 c 54 4 54 P 21-54 5,005 -21 6-22-59 _ 5 6-22-59 H 52 
I6abd J. H. Noorlander 1964 c 81 6 5/8 81 P 40-75 5,005 -35 3-12-64 20 3-12-64 H _ 
16acc D. VV. Smuin 1965 c 62 6 62 O 5,012 -34 4-26-65 J 10 4-26-65 H 51 B,C,H,W 16acd R. L. Thompson 1968 c 78 6 78 O 5,005 -17 7-12-68 _ 10 7-12-68 H 51 
16ada Realty Insurance Co. 1954 H 242 12 236 P 84-170,196-236 5,020 -38 12-17-54 T 150 12-17-54 _ _ 
16bac F. Layton I960 c 58 4 58 O 4,992 -9 6-4 60 _ 5 6-4-60 H 52 
16bac N. W. Beckstead 1959 H 49 4 49 P749 4,990 -7 6-9-59 - 5 6 9-59 H.I.S 52 
16bad L. Malkos 1963 c 62 6 62 O 4,988 -17 10-25-63 S 9 10-25-63 H _ 
16bbc C. A. Clark 1960 c 54 4 54 P 25-54 4,982 -22 4-2-60 s 5 4-2-60 H,I 52 
16caa G. A. Donnelsen, Jr. 1970 c 91 6 91 O 5,005 -28 10-15-70 _ 10 10-15-70 H _ 
16cad B. Thomsen 1969 c 95 6 95 P 85-95 4,995 -11 5-11-69 s 35 5-11-69 H,1 _ 
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5b.h K. Jensen 1953 C 164 12 125 P 70·125 5,075 ·24 9·12·53 J H 
5bbc R. Glantz 1964 C 54 6 56 r 40-54 4,997 ·30 12-1~·64 J H 41M B,C,H,W 
5bee K. Jensen 1952 C 50 8 50 P 30-45 4,995 ·20 10-16-52 J 25 10·16·52 H 
6bbb R. Il. Hinckley 1965 C 228 8~ 227 P 181·227 4,940 -8 2·15·6S S 20 H,S H,W 
6dad C. L. Davey 1967 C 55 8 55 P 50·55 4.978 ·15 1·17·67 H 
6ddc ll. S. G. S. 12 
-- 4,962 0 H,W 
7a.b-1 r. Allen 1964 C 84 6 84 0 4,935 -38 8-2-64 to 8-2-64 H 51 
7.ab-2 J. Skeen 1968 C 92 6 92 0 4,n2 -21 7-30-68 8 7-30-68 II 51 B,C 
7aac lJ. O. Wilcox 1965 C 100 6 100 P 72-100 4.932 -ll 7-8-65 10 7-8-65 11 51 
7ab. G. W. Down, 1956 C n 8 78 P 60-75 4,925 -25 7-21-56 to 7-21-56 H 
7bb1>-1 Kei<c1 fIIdg. Ogden 1957 C III 8 105 P 85-105 4,920 -45 12·30-57 S 20 12-30-57 
7bbb-2 J. V. Sloker 1960 C 88 4 88 P 60-67 4.923 -28 7-27'{'0 S 4 7-27-60 H 51 
7bcc S.1. Quist 1965 C 102 6 100 0 4,935 ·18 10-26-{j5 S 6 10-26-65 H 
7d.b E. W. Crezee 1962 C 63 4 63 0 4,935 -11 6-13-62 J 5 6-13-62 11 50 
7rlbd E. J. Carroe 1968 C 84 6,4 84 4",74-84 4,920 -39 6-28-68 5 6-28-68 H 51 
8ddb Paul and M;ugret 1970 C 160 8 160 P 1~0-150 4,963 -15 5-21-70 30 5-21-70 H 
Ann Smilh 
12eaa Cosec and Co. 1970 C 30 6 30 0 5,115 -4 4-18-70 10 4-18-70 II Replacement Well 
14bae rart·,,,,.1 Order of Eagles 1958 C 70 6 70 0 5,112 20 7·14-58 H 
14bad·' A. K. Cros< 1964 C 22 6 22 0 5,115 ·5 4·12-64 to 4·12·64 II 50 
14bad-2 T. f. Miller 1963 C 23 6 23 0 5,1 IS -8 3·27-63 5 3-27·63 H 50 
14bad-3 D. Hutchin, 1~5g C 13 6 23 0 5,115 20 7-17·58 H 
14b.d-4 D. F. MOTlin 1961 C 11 6 21 0 5,115 ·5 4-7-61 5 4·7-61 H 42 
15ba. L. Garner 1960 C 72 4 72 0 5,117 ·32 8-11-60 5 8·11-60 H 51 
15b." H. W. Jacobs Co. 1957 C 61 4 61 
- 5,119 .3/ 8-6·57 5 8-6·57 H 52 
15bcd L. Mumford 1950 C 56 6 56 P 47·56 5,032 ·24 3-28-50 5 3-28-50 H 
15cbb W. J. Poulter 1957 C 52 4 52 0 5,(138 ·20 6·21·57 6 6-21-57 H 52 
16lbc C. LllJld 1960 C 56 4 56 0 S,003 ·26 8-3·60 5 8·3-<50 II 52 Deepened 
16.bd L. Sioker 1959 C 54 4 S4 P 21·54 5,005 ·21 6-12·59 5 6-22-.~9 H 51 
16ahd J. H. i'ooorlander 1964 C 81 65/8 81 P 40·7~ 5,005 ·35 3-12-64 20 3-12-64 H 
16aec D. W. Smuin 1965 C 62 6 62 0 5,012 ·34 4·26-65 10 4·26-65 H 51 D,C,H,W 
16acd R. 1. Thompson 1968 C 78 6 78 0 5,005 ·17 7·12-{'8 10 7·12-68 H 51 
16.da Re"lty Insurance Co. 1954 H 242 12 236 P 84'170,196·236 5,D20 ·38 12·17·54 T 150 12·17·54 
16bae F. Layton 1960 C 58 4 58 0 4,992 ·9 6-460 5 6-4-60 H 52 
16bac N. W. Deek,tead 1959 H 49 4 49 P7-49 4,990 ·7 6·9·59 5 69·59 H,l,s 52 
16bad L. Malkos 1963 C 62 6 62 0 4,988 ·17 10·25-63 S 9 10-25-63 H 
16bbc C. A. Clark 1960 C 54 4 54 P 25·54 4,982 -22 4·2-60 S 5 4·2-60 H,I 52 
160aa G. A. Donnelsm, Jr. 1970 C 91 6 91 0 .~,O05 ·28 10-15·70 10 10·15·70 II 
16cad n. Thomsen 1969 C 95 6 95 P 85·95 4,995 -11 5·1I~9 S 35 5·11-69 H,' 















































































































































































16cbb G. Smith 1970 C 40 4 40 O 4,982 J 25 1970 H H,W 
16cbd E. L. Brown 1954 C 53 4 53 P 47-53 4,987 -16 12-4-54 _ 10 124-54 _ _ 
16daa-l W. J. Hart 1951 C 51 4 48 O 5,028 -32 7-29-51 J _ _ H,W 
16daa-2 R. Lindsey 1970 c 57 6 57 P 39-55 5,022 -13 5-27-70 S 20 5-27-70 H _ 
16dad-l E. Royer 1960 c 54 4 54 O 5,028 -37 10-18-60 J 5 10-18-60 H 44 B.CJl.W 
16dad-2 M. Ford 1943 c 43 2% 43 P 10-43 5,010 -33 6-30-43 _ _ _ H 
16dba C. Rasmussen 1969 c 79 6 79 O 5,007 -14 5-12-69 T 10 5-12-69 H _ 16dba C. II. Shannon 1942 c 48 6 48 O 5,007 -37 1942 T _ _ _ 
J 6dbb L. Mely 1913 D 35 D 35 - 5,010 _ J 5 1913 H _ 
16dbc-2 E. L. Brown 1956 c 52 6 52 P 42-52 5,002 -22 8-7-56 J _ _ _ _ 16dbc-l F. G. Brown 1942 _ 49 3 49 5,006 _ _ S _ _ _ _ 
16dbd D. E. King 1968 c 82 6 82 O 5.007 -26 8-20-68 10 8-20-68 H 50 
16ddd-l A. King 1960 c 67 4 67 O 5,025 -22 6-21-60 J 5 6-21-60 H 49 
16ddd-2 G.W. Prior 1961 c 53 4 53 0 5,023 -34 84-61 _ 5 84-61 H 42 
16ddd-3 R. Sparks 1962 c 53 4 53 0 5,022 -21 4-3-62 _ 5 4-3-62 H 44 
17aaa W. L. Stokes 1958 c 44 4 44 P9-44 4,971 -9 5-1-58 _. 5 5-1-58 H 50 
17aac R. E. Toyn 1958 c 42 6 42 P 37-12 4,972 -11 11-10-58 S _ _ H,I K _ H,W 17bbc-l 0. K. Knight 1956 c 40 4 40 P 35-40 4,938 21b. 8-9-56 F 20 8-9-56 17bbd L. L. Fielding 1962 c 41 4 41 O 4,942 +1.5 5-1162 J 4 5-11-62 H,S 41 Artesian well 
17cac A. G. Mumford 1961 c 67 4 67 O 4,955 -8 6-16-61 _ 5 6-16-61 H 51 17cbd C. H. Smith 1968 c 88 6 88 O 4,935 -9 9-6-68 S 10 9-6-68 H 50 
17cca M. F. Schade 1970 c 128 6 128 P 86-94 4.932 -37 5-6-70 s 25 5-6-70 H,S _ 
17dcb L. R. Felt 1963 c 65 6 65 0 4,932 -1 4-15-63 _ 10 4-15-63 H 50 
17dda C. II. Holmes 1963 c 64 6 64 O 4.970 -9 3-8-63 s 5 3-8-63 H 50 
17ddd-l B. Allen 1963 c 50 6 50 O 4,965 -3 5-28-63 _ 10 5-28-63 H 50 
17ddd-2 G.H.Pope 1962 c 52 4 52 O 4,963 +1 54-62 - 4 54-62 SJ^ 52 Abandoned 
18anb J. A. McKay 1968 II 120 6 97 P 87-97 4,917 -1 8-2-68 s 5 8-2-6S H,I 39 18aba T. McKay 1932 D 19.6 D - - 4,931 -14.3 8-17-32 _ _ H,I _ H,W 
!8bab J. M. Peterson 1955 c 155 8 155 P 105-115,125-155 4.924 .- _ _ 60 10-29-55 H 50 Not used, C.H.W 
18bad A. A. Berlin 1961 D 20 24 - 4,924 -9 8-23-61 J 60 8-23-61 I H,W 
18dad R. W. Grcdille 1969 C 94 6 94 0 4,938 -18 4-25-69 s 10 4-25-69 H 51 
18dbb L. B: linker 1932 D 19.7 D - - 4,934 -16.9 8-17-32 _ _ H _ H.W 
18dda D. D. Smith 1966 C 85 6 85 O 4,935 -13 7-15-66 _ m 7-15-66 H 51 
J9aac D. K. Low 1962 C 85 4 85 0 4.91.5 -49 5-25-62 _ 5 5-25-62 H 50 
19abb U. S. Forest Service 1961 II 69 8 51 P 26-51 4,912 -1 74-61 - 60 74-61 N 50 
19bca R. C. Johnson 1967 c 85 6 85 P 80-85 4,938 +10 9-10 67 J 15 9-10-67 H,S _ Artesian well 
19bda-i R. J. Penton 1960 c 71 4 71 O 4,958 -49 9-20-60 _ 4 9-20-60 H4 51 
19bda-2 U. C. Bowen 1964 c 75 4 75 O 4,960 -4 7-664 _ 5 7-6-64 H 51 
19bdb C. L. Peterson 1961 c 90 4 90 0 4,970 -50 9-1-61 _ 5 9-1-61 H,I 48 
20baa Froerer Corp. 1965 c 84 6 84 0 4,960 -12 8-20-65 _ 10 8-20-65 H,S _ 
20bab M. G. Froerer 1969 c 86 6 86 0 4,962 -4 5-2-69 _ 10 5-2-69 H _ 
21 aba Marshall Issacson 1970 c 107 6 107 P 96-104 5,002 -37 6-30-70 s 15 7-1-70 I _ 
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16cbb  iU,      0 ,  ~    ,  
16cbd E. L. Drown 1954 C 53 4 53 P 47-53 4,987 ·16 124-54 10 124·54 
16,I.a-1 W.J. Hart 1951 C 51 4 48 0 5,028 ·32 7·29·51 J H,W 
16daa-2 R. Lindsey 1970 C 57 6 57 P 39-55 5,(122 -13 5-27-70 S 20 5-27-70 H 
16d,o-1 E. Royer 1960 C 54 4 54 0 5,028 -37 10-18-60 J 5 10-18-<>0 H 44 iJ,CJI,W 
16dad-2 M. Ford 1943 C 43 211: 43 P 10-43 5mO -33 6-30-43 H 
16dba C. Rasmus-~ell 1969 C 79 6 79 0 5,007 -14 5-12-69 T 10 5-12-69 H 
161lba C. II. Shannon 1942 C 48 6 48 0 5,007 -3? 1942 T 
16dbb L. Melly 1913 D 35 D 35 - 5,0\0 J 1913 H 
16dbc-2 E. L. Jlrown 1956 C 52 6 52 P 42-52 5,002 -22 8-7-56 J 
16<11>0-1 F. G. Grown 1942 - 49 3 49 - 5,006 S 
16dbd D.E. King 1968 C 82 6 82 0 5,007 -26 8-20-68 10 8-20.f)8 II 50 
16ddd-1 A. King 19G0 C 67 4 67 0 5,02~ -22 6-21-60 5 6-21-60 H 49 
16ddd-2 G. W. Prior 1961 C 53 -I 53 0 5,023 -34 8-4-6 i 5 8-4-6 I H 42 
16ddd-3 R. Spark' 1962 C 53 4 53 0 5,022 -21 4-3-62 5 4-3-<>2 H 44 
17". W. L. Sioke, 1958 C 4~ 4 44 P9-44 4,971 -9 5-1·58 5 5-1·58 H 50 
J 7aac R. E. Toyn 1958 C 42 6 42 P ]742 4,972 -11 11-10·58 S ,I H,W 
17bbc·J O. K. Knight J9S~ C 40 4 40 P 35·40 4,938 21b. 8·9·56 F 20 8-9-56 Ii 
17bbd l. L. F ,clding 1962 C 41 4 41 0 4,942 +1.5 5-11 61 J 4 5·1Hi2 H,S 41 Arte,ian well 
17eac A. G. Mumford 1961 C ~7 4 67 0 4,955 -8 6-16-61 5 6·16·61 II 51 
17ebd C. II. Smith 1968 C 88 6 88 0 4,935 -9 9-6-68 S 10 9-6-68 H 50 
17cca M. F. Seh.rle 1970 C 128 6 128 P 86-94 4.93~ -37 5-6-70 S 25 5-6-70 H,S 
17dcb L. R. Felt 1963 C 65 6 65 0 4,932 -I 4-15-63 10 4-15-63 H 50 
17dda C. II. Holmes 1963 C 64 6 64 0 4,970 -9 3-8-63 S 5 3-8·63 H 50 
17ddd·1 B. Allen 196.1 C 50 6 50 0 4,965 -3 5-28-63 10 5-28-63 II 50 
17ddd-2 G. H. Pnpt' 1962 C 52 4 52 0 4,963 +I 54·62 4 5-4-62 S,H,I 52 Ab.ndoned 
18aob J. A. i'l'lcK3Y 1%8 H 120 6 97 P 87-97 4,917 -I R ·2-68 S 5 8·2-68 H,I 39 
18"0' T. McKay 1932 D 19.6 D - 4,93\ -14.3 8-17-32 H,I H,W 
18b,b J. M. Pdt"fSon 1955 C 155 R 155 P 105-115, 125-155 4.924 60 10-29-55 H 50 N~t used, C,H,W 
18bad A. A. Berlin 1961 D 20 24 4:914 ·9 8-23-61 J 60 8-23-61 I H,W 
18d.,d R. W. Grcdille 1969 C 94 6 94 0 4,936 -18 4-25·69 S 10 4-25-69 II 51 
18dbb L. Bnmker 1932 D 19.7 D - 4,934 -16.9 8-17-32 H H,W 
18dda D. D. Smith 196h C 85 b 85 0 4,935 -13 7-15-66 10 H5-{,6 H 51 
19 .. c IJ.K.Low 1962 C 85 4 85 0 4,91.5 -49 5-25-<>2 5 :5-25-62 H SO 
19abb U. S. Forest Service 191\1 II 69 8 51 P 26-51 4,~11 -I 74-61 60 74-61 N 50 
19bca R. C. lohnson 1967 C 85 G 85 P 80-85 4,938 +10 9-11'·67 15 9-10-67 1I,s Artesian well 
19bd.-l R. J. Penton 1960 C 71 4 71 0 4,958 -49 9-20-6U 4 9-20-60 11,1 51 
19bda-2 U. C. Bowen 1964 C 7:5 4 75 0 4,960 -4 H64 5 7-6-64 H 51 
19bdb C. L. Peterson 1961 C 90 4 90 0 4,970 -50 9-1-61 5 9·1-61 II,! 48 
2000. Froerer Corp. 1965 C 84 6 84 0 4,960 -12 8-20-65 10 8-20-65 H.S 
20bab M. G. Froer.r 1969 C 86 6 86 0 4,962 -4 5-2-69 10 5·2-69 H 
2laba Marshall IssaclOn 1970 C 107 6 107 P 96-104 5,002 -37 6-30-70 S 15 7-1-70 I 
2lada T. FuUer 1942 C 36 4 36 0 5,005 -36 9-29-42 T H 
w 
N 







































































































































































2 lade R. Birch 1942 C 37 4 37 O 5,004 -24 9-2642 T H 
21bbb S. C. Wsngsgard 1956 C 81 6 5/8 81 P 72-81 5.001 -15 12-10-56 J 25 12-10-56 H 41M B.C 
21bca A. Patterson Jr. 1965 c 76 6 76 U-76 5,003 -8 64-65 S 10 64-65 H 51 
21cba-l A. J. Shupe 1957 c 30 4 30 O 5,004 -9 9-2942 - - - - -
21 ebb G. Messerly 1970 c 105 6-4 105 P 38-110 5,003 -12 5-28-70 T 10 5-28-70 H - C,H,W 
21cbd L. G. Merill 1963 c 44 6 44 O 4.986 -9 9-24-63 J 9 9-24-63 H 51 
28aad J. C. Jones 1962 c 92 6 92 P 40-87 5,022 40 9-11-62 S 10 9-11-62 H -
28aba E. S. Price 1970 c 118 6 117 P 96-115 5,025 - - S 15 7-27-70 H - Replacement Wel 
(A-7-1) 
6ccb L. S. Pierce 1962 c 33 6 33 O 5.372 -9 10-6-62 — 5 10-6-62 H 50 7abc Valley Reliab. and 1970 c 47 6 47 O 5,200 -8 9-3-70 15 9-3-70 H -
Recreation Co. 
7dda W. D. Brown 1964 c 50 8 50 P 38-50 5,210 -30 9-5-64 J 5 9-5-64 H 50 • 
7ddb C. F. Blake 1965 c 70 6 70 P 52-67 5,242 -25 2-1-65 - 15 2-1-65 H -
7ddd P. H. M«ycr 1970 c 59 6 59 O 5,210 -34 8-20-70 ~ 10 8-20-70 H -
8cbb W. Pendleton 1967 c 135 14,10 120 P 57-117 5,244 45 7-25-67 J - - H,I -
8cbd D. K. Roberts 1961 c 20 6 20 O 5,236 - - J - - - -
8ccb E. L. Warren 1964 c 71 8 71 O 5,203 -35 10-29-64 J - - S - H,W 
17bbd R. F. Mackay 1969 c 82 6 82 O 5,202 43 8-6-69 s 10 8-6-69 H 
17bca D. S. Tanner 1965 c 85 6 85 O 5,178 -31 6-10-65 - 9 6-10-65 H -
17cac-l K.Jordan 1963 H 92 4 92 P 81-92 5,162 -67 5-17-63 - - - H -
17cac-2 M. G. Jones 1963 H 204 6 204 P 187-202 5.160 -67 12-18-63 - 35 12-18-63 H 58 
17cbb N. E. Wadsworth 1964 Q 75 6 75 5,168 49 8-27-64 - 10 8-27-64 H 50 
18ada R. M. Richins 1969 c 83 6 80 P 80-83 5,202 - - GO
 
15 1969 SJI.I - • 
18adc W. Bailey 1958 c 132 6 5/8 132 P 88-91,122-132 5.275 -80 9-15-58 15 9-15-58 H -
18add E. L. Hadley 1970 c 122 6 122 P 102-118 5,205 -68 7-10-70 GO
 
25 7-10-70 H,I -
18dba W. L. Bailey 1963 c 152 6 150 P 60-150 5.278 -35 6-10-63 — 10 6-10-63 H -
19aad G. B. Handy 1962 H 90 6 90 P 27-90 5,158 +5 7-12-62 J 10 7-12-62 H,I,S - Artesian weli 
20aaa-l L. L. Braithwaite 1969 c 75 6 105 O 5.027 -13 7-9-69 J 8 7-9-69 H - H.W 
20aaa-2 D. Tuck 1969 c 76 6 76 - 5,J10 -39 6-13-69 s 7 6-13-69 H 43M b,C,H,W 
20aad-3 J.W. McFarland 1970 c 71 6 71 0 5,074 -29 11-6-70 - 10 11-6-70 H -
20aad-l R. Rasmussen 1969 c 87 6 87 o 5,080 -47 8-29-69 - 10 8-29-69 H - H,W 
20aad-2 R. J. Jones 1965 c 105 6 105 P 63-92 5,102 -15 8-10-65 J 25 8-10-65 H -
21bbb B. F. Eucitscn 1970 c 92 6 92 P 85-92 5,078 -8 6-26 70 - 10 6-26-70 H -
21 bbc R. L. Warren 1969 c 81 6 81 0 5,062 -18 7-18-69 - 8 7-18-69 H - H.W 
22ccc J. D. Aplegarth 1963 H 140 4 140 P 70-100,120-130 5,080 -40 6-25-63 - 2 6-25-63 H — 
22ccd 11 Haldcrnan 1954 C 45 4 45 O 5,088 -19 11-22-54 J 10 11-22-54 H 50M B,C 
27baa S. Hayes 1963 H 395 4-3 395 P 180-395 5,080 -40 7-3-63 - - - H -
28dac J. C. Lewis 1962 C 75 4 75 O 4,987 -39 9-10-62 S 5 9-10-62 H 50 
28bad Larry King 1970 C 280 OS
 
280 P 2S5-275 5,020 42 9-15-70 s 15 9-15-70 H,I,S 
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1 de . Birch      0   -4    
21bbb S_ C. Wangsrard 1956 C 81 65/8 81 P 72-81 5.001 -IS 12-10-56 J 25 12-10-56 H 41M B,C 
21bea A. Patterson Ir_ 1965 C 76 6 16 U-76 5,003 -8 6-4-65 S 10 6-4-65 H 51 
2lcba-1 A. J. Shupe 1957 C 30 4 30 0 5,004 -9 9-29-42 
21ebb G. Messerly 1970 C 105 6-4 IO~ P 38-110 ~.OO3 -12 5-26-70 T 10 5-28-70 H C,H,W 
21cbd L. G. Merill 1963 C 44 6 44 0 4.986 -9 9-24-63 I 9 9-24-63 H 51 
28aad I. C. Jonc, 1962 C 92 6 92 P40-87 5,O21 -40 9-11-62 S 10 9-11-62 H 
28,b. E. S. Price 1970 C 118 6 111 P 96-115 5.025 S IS 7-27-70 H Replacement Wen 
-  
6ecb L S. Pierce 1962 C 33 6 33 0 5_372 -9 10-6-62 5 10-6-62 H 50 
7abc V.Uc}, Rehab. and 1970 C 47 6 47 0 5,200 -8 9-HO 15 9-3-70 H 
Recreation Co. 
7dda W. n. Oro.n 1964 C 50 H 50 P 38-50 5,210 -30 9-5-64 5 9-5-64 H 50'. 
7ddb C. F. make 1965 C 70 6 70 P 52-67 5.242 -25 2-1-65 IS 2-1-65 H 
7ddd P. H. M-vcr 1970 C 59 6 59 0 5,210 -34 8-20-70 10 8-20-70 H 
8cbb W. Pl'm1ktpn 1967 C 135 /4,10 120 P 57-117 5,244 -45 7-25-67 J H.I 
Scbd D. K. Rouerl, 1961 C 20 6 20 0 5,236 J 
8ecb E. L. Warren 1964 C 71 8 71 0 5.203 -35 10-29-64 I S H,W 
17bbd R. F. Mackay 1969 C 82 6 82 0 5.202 -43 8-6-69 S 10 8-6-69 H 
17bea D. S. Tanner 1965 C 85 6 85 0 5,178 -31 6-10-65 9 6-10-65 H 
17eac-1 K, Jordan 1963 H 92 4 92 P 81-92 5,162 -67 5-17-63 H 
17e3e-2 M. G. Jones 19&3 H 2M 6 204 P 1S7-202 5,160 -67 /2-18-63 35 12-18-63 H 58 
17ebb N. E. Wadsworth 1964 C 75 6 75 5,168 -49 8-27-64 10 8-27-64 H 50 
18ada R_ M. Richins 1969 C 83 6 80 P 80·113 5,202 S 15 1969 S,H,I 
18ade W. Bailry 1958 C 132 65/8 132 P 88-91,122-132 5.275 -80 9-15-58 IS 9-15-58 II 
18aod E. L. lIadky 1970 C 122 6 122 P I02-IIH 5.205 -68 7-10-70 S 25 7-[0-70 H,I 
I~dba W. L. Oailoy 1963 C 152 6 150 P 60-150 5.278 -35 6-10-63 10 6-11}-63 H 
19.ad G. Il. Handy 1962 H 90 6 90 P 27-90 5,158 +5 7-;2-62 I 10 7-1H2 H,I,S AI te.l)ian well 
20aaa-l l. L. Br(ljthwaite 1969 C 75 6 105 0 5.02'1 ·n 7-9-59 J 8 7-9-69 If H.W 
2(\"".-2 D. Tuck 1969 C 76 6 76 - 5,1 \0 -39 6-\3-69 S 7 6-13-69 H 43M h,C,H,W 
20aad-3 J. W. McFarland 1970 C 71 6 71 0 5,074 -29 11-6-70 10 11-6-70 H 
20a.d·1 R. Ra..<\mtHiscn 1969 C 87 6 87 0- 5,080 -47 8-29-6Q 10 8-29{;9 (-I H,W 
20aad-2 R. 1. Jonos 1965 C 105 6 105 P 63-92 5,102 -45 8-IO{;~ 25 8-10-65 If 
21bbb B. r. EU':'t t!'cn 1970 C 92 6 92 P 85-92 5,078 -8 6-2670 10 6-26-7() H 
21bbe R. L. Warren 1969 C 81 6 81 0 5,062 -18 7-18-69 8 7-18-69 11 H,W 
22ccc I. D. Aple!!"rth 1963 H 140 4 140 P 70-100, 120-130 5,080 -40 6-25-63 6-25-63 H 
22eed H. Haldeman 1954 C 45 4 45 0 5,088 -19 1I-22-H 10 11-22-54 II 50M B,c 
270aa S. Hayes 1963 H 395 4-3 395 P ltiO-395 5,080 -40 7-3-63 H 
28doe J. C. Lewis 1962 C 75 4 75 0 4,987 -39 9-10-62 S 5 9-10-62 H 50 
28bad Larry King 1970 C 280 6 280 P 255-275 5,020 42 9-15-70 S I~ 9-15-70 H,I,S 














































































































































































28dda A. B. Malan 1957 75 4 75 O 4,982 -26 7-23-57 S 20 7-23-57 H 
29ada H. L. Storey 1964 C 80 6 80 O 5,074 6-13-64 S 5 6-13-64 H 51 B,C 
29abd E. N. Storey 1963 C 82 6 82 o 5,088 -18 8-8-63 S 10 8-8-63 S,H 51 
29baa-l R. C.Shaw 1949 c 65 6 65 0 5,122 -22 11-28-49 — 30 11-2849 H -
29baa-2 L. J. Chard 1962 H 105 4 105 P 65-105 5,135 -38 9-3-62 J 15 9-3-62 H3 _ 
29cad G. P. Henderson 1962 II 126 4 126 P 63-126 5,334 -36 11-5-62 _ 20 11-5-62 H,S -
32dba Arthur Christiansen 1966 C 193 10 193 P 50-170 5,610 - _ _ 150 12-31-66 H _ 32dcd Arthur Christiansen 1963 C 264 12 264 P 40-255 5,980 - - _ 200 7-20-63 H 45 
34aba R. G. Jordon 1965 C 118 6 118 P 100-117 4,970 -15 3-10-65 _ 25 3-10-65 H _ 
' 34bba R. Clark 1949 C 75 6 75 P 65-75 4,983 -35 7-13-69 J _ - _ 43M B,C 
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